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An Examination of Cardiovascular Health among Afro-Caribbean Immigrants in New 
York City 
Sabena C. Thomas 
Introduction: Non-Hispanic blacks (NHB) have the highest prevalence rates of cardiovascular disease 
(CVD) in the United States (U.S.). Afro-Caribbean (AC) immigrants represent the largest black 
immigrant group in the U.S. and often exhibit better health in comparison to U.S. born blacks. However, 
AC immigrants are underrepresented in cardiovascular health (CVH) research. The limited research on 
AC immigrants tend to examine AC immigrants as a monolithic group. Country of birth differences is 
understudied. The purpose of this study is to conduct a population based examination of CVH among AC 
immigrants disaggregated by country of birth. The aims of this study were to 1) estimate and compare the 
prevalence of CVD risk factors among Guyanese, Haitian and Jamaican immigrants relative to U.S. born 
blacks 2) examine the relationship between acculturation (length of residence) and CVH among the 
Guyanese, Haitian and Jamaican immigrants and 3) assess the relationship between social determinants of 
health (education, employment, health access and health insurance) and CVH among the aforementioned 
AC immigrant sub-groups. 
Methods: The study used cross-sectional data from the New York City Department of Health and Mental 
Hygiene Community Health Survey (NYC DOHMH CHS) combined years 2010-2014. The sampling 
frame included U.S. born blacks (n=5,987) Guyanese (n= 369) Haitian (n=291) and Jamaican (n=1,031) 
black immigrants. The outcome variables for the first study included cardiovascular health (CVH) factors 
(diabetes mellitus [DM], hypercholesterolemia, hypertension and overweight/obesity). For the second and 
third study, a CVH score was created that incorporated seven health metrics (fasting glucose, total 
cholesterol, blood pressure, body mass index [BMI], physical activity, diet and smoking status) as per 
AHA’s definition, but adapted based on CHS items. CVH scores were categorized into intermediate/poor 
CVH (0-3 components) or ideal CVH (≥ 4 components). Multiple Logistic Regression (MLR) analyses 
were used to determine the associations between country of birth and CVH factors (DM, 
hypercholesterolemia, hypertension and overweight/obesity) for the first aim. MLR analysis were also 
used to determine the association between acculturation (length of residence in the U.S.), social 
determinants of health and CVH for the second and third aims, respectively. 
Results: In regards to aim 1, relative to U.S. born blacks, Jamaican immigrants were more likely to self-
report diabetes (OR = 1.45; 95% CI = 1.08-1.93) but less likely to be overweight/obese (OR = 0.72; 95% 
CI = 0.58-0.88). Guyanese immigrants were also less likely to be overweight/obese (OR = 0.65; 95% CI = 
0.47-0.89) than U.S. born blacks. Haitian immigrants showed no significant differences from U.S. born 
blacks. Analyses for the second aim revealed that AC immigrants residing in the U.S. for ≥ 10 years had 
greater odds of intermediate/poor CVH than those living in the U.S. for < 10 years among Guyanese (OR 
= 3.51; 95% CI = 1.03-11.95) and Haitian immigrants (OR = 8.02; 95% CI = 1.88-34.12). Among 
Jamaican immigrants, length of residence was not significantly associated with CVH. The findings of the 
third aim revealed education and employment were significantly associated with poor/intermediate CVH 
among Jamaican immigrants only. Significant association only remained for education after adjusting for 
relevant covariates (OR = 1.69; 95% CI = 1.10-2.60). Education, employment, insurance and health care 
access were not associated with CVH among Guyanese and Haitian immigrants. 
Conclusions: Ethnic heterogeneity in CVH was found among the three sub-groups examined in this 
study. In regards to risk factors for CVD, Jamaican immigrants had significantly greater risk of reporting 
diabetes than their U.S.-born counterparts. Length of stay in the U.S. was associated with CVH for 
 
Guyanese and Haitian immigrants only. Social determinants associated with poor/intermediate CVH were 
only found among Jamaicans. The study highlights the importance of examining country of birth 
differences in an immigrant population usually grouped together with other racial/ethnic or pan-regional 
groups. Health research efforts should include national surveillance that adds detail in oversampling 
racial/ethnic minority groups to correctly estimate their CVH outcomes. Future studies should replicate 
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Project Overview and Significance  
Cardiovascular Diseases (CVDs) are the leading causes of death among adult populations globally and in 
the United States (U.S.) [1]. Racial/ethnic disparities in the prevalence of CVD exist; non-Hispanic blacks 
(NHB) have higher prevalence rates of CVDs than non-Hispanic whites [2]. The American Heart 
Association (AHA), as part of its 2020 Strategic Goals, is leading the effort to eliminate racial/ethnic 
disparities in CVD. In keeping with this goal, the AHA developed a comprehensive measure of 
cardiovascular health (CVH) that includes seven metrics: current smoking, Body mass index (BMI), 
physical activity, healthy diet score, total cholesterol, blood pressure and fasting plasma glucose (diabetes 
mellitus) [3]. Notably, NHBs have poorer CVH across almost all seven of these metrics compared to non-
Hispanic whites [2]. 
NHBs/African Americans (AAs) in the U.S. are a heterogeneous group consisting of U.S. born blacks, 
sub-Saharan Africans and African Caribbean immigrants (AC immigrants) [4]. Significant heterogeneities 
exist among AC immigrants and U.S. born blacks in regards to migratory patterns, beliefs, diet, linguistic, 
ethnic, cultural and national identities [5-7]. These factors are also likely to impact health [8]. Afro-
Caribbean migration to the U.S. is characterized by a new minority status1 that may induce additional 
stressors and barriers related to healthcare possibly influencing access to care and overall health [9-11]. 
Additionally, in comparison to AAs, AC immigrants may be more likely to adhere to deep cultural beliefs 
that may deny diagnosis or delay care. For example, many AC immigrants hold onto superstitions that 
dictate prayers, religion, traditional foods and medicine as an important part of healing and symptom 
relief [12-15]. There has been a growing body of work examining the health of U.S. born blacks separate 
from AC immigrants [11, 16-19].  
Significance of the Study 
 
                                                     
1 Afro-Caribbean immigrants migrate from societies with predominantly black populations upon migration they are considered 
minorities in the U.S. 
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Researchers have identified that AC immigrants have relatively good physical health in comparison to 
U.S. born blacks [11, 18-20]. However, these studies examined AC immigrants as a uniform group rather 
than by country of birth and do not focus on CVH outcomes. AC immigrants comprise over fifty percent 
of the black immigrant population [21] but are not a monolithic group. They may differ substantially 
based on country of origin regarding language, political and social backgrounds, migration patterns and 
levels of assimilation and acculturation which may influence different health outcomes [8, 22, 23]. 
Although several studies have compared cardiovascular outcomes between Caribbean blacks and U.S. 
born blacks [16, 17, 24, 25], to the best of our knowledge, a comparison among AC immigrant sub-
groups by country of birth has not been conducted. Further, data used to conduct previous studies among 
AC immigrants are outdated and may no longer reflect the current state of CVH among AC immigrants in 
the U.S. [11, 16, 17, 19, 20, 24]. Additionally, evidence from the Caribbean indicates an increasing trend 
in CVD and risk factors in some countries [26, 27]. Research is therefore needed to provide insight into 
the current state of CVH among AC immigrants in the U.S.  
Pertinent to immigrant health studies is the concept of acculturation. Broadly defined, “acculturation” is 
described as cultural changes that can occur when individuals of different cultures come into continuous 
first-hand contact [28, 29]. A plethora of studies on immigrant health in the U.S. have found that 
acculturation influences immigrant health outcomes [30-36]. Acculturation has been shown to be a 
protective or risk factor for health outcomes depending on the immigrant group under study and the health 
outcomes. However, most studies conducted among racial/ethnic groups focus on Hispanic or Asian - and 
to a lesser extent African - immigrants [31, 37-41]. Given that social factors such as assimilation and 
health selection may vary across immigrant groups, the effects of acculturation may also vary. Therefore, 
examining how social factors such as acculturation impact AC immigrant health is critical in 
understanding the health trajectories of blacks in the U.S.  
The AHA has emphasized the role of social determinants in eliminating CVH disparities [42]. Social 
determinants of health (SDH) such as education, employment, health insurance and healthcare access are 
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underexplored among AC immigrants. As described prior, AC immigrants may differ in regard to social 
experiences based on country of origin that may be exacerbated by “positive selection” in the immigration 
process on social factors that may benefit health [43]. The segmented assimilation theory also contends 
that immigrant groups display different social and human capital that allows diverging paths of 
assimilation in the U.S. society, hence providing a potential explanation to differential health outcomes. 
These potential explanatory theories are fully discussed in Chapter 2. Given the heterogeneity that exists 
among AC immigrants regarding social experiences from different regions of origin [8, 22], a separate 
analysis of SDH by country of birth is warranted.  
Study Aims 
 
In light of the research gaps identified above the following aims will be explored in this dissertation: 
Aim 1: Estimate and compare the prevalence of CVH factors between three prominent AC sub-groups 
(Guyanese, Haitian and Jamaican immigrants) relative to U.S. born blacks in NYC. 
Aim 2: Examine the relationship between acculturation (length of residence in the U.S.) and CVH among 
Guyanese, Haitian and Jamaican AC immigrants in NYC. 
Hypothesis (Aim 2): It is hypothesized that AC immigrants with greater length of residence (≥10 years) 
will have a higher prevalence of intermediate/poor CVH than those who have resided in the U.S. for a 
shorter duration (<10 years).  
Aim 3: Examine the social determinants (education, employment, health insurance and healthcare access) 
associated with CVH among AC immigrants (Guyanese, Haitian and Jamaican) in NYC. 
Hypothesis (Aim 3): It is hypothesized that AC immigrants with lower levels of education and 
employment will have a higher prevalence of intermediate/poor CVH. Also AC immigrants without 




Organization of the study 
 
The following sections of this dissertation include: Chapter 2- a review of related concepts and literature; 
Chapter 3- a full description of the methods; Chapters 4, 5 and 6 which include manuscripts 1-3, 








Cardiovascular Disease (CVD) 
 
Cardiovascular diseases (CVDs) are vascular disorders affecting the heart, brain and diseases of the blood 
vessels; these include coronary heart disease, cerebrovascular and rheumatic heart diseases [44]. CVDs 
are the leading causes of death worldwide, accounting for 32% (17.3 million) of all deaths globally in 
2013 – an increase from 12.3 million in 1999 [1]. In the United States (U.S.), approximately one in every 
three deaths is attributable to CVDs [2]. In 2015, there were an estimated 102.7 million adults (41.5%) 
with at least one form of CVD [45]. It is also projected that by 2035, approximately half of the U.S. 
population will have some form of CVD, increasing the estimated economic burden of CVDs from $555 
billion (direct and indirect cost) in 2016 to $1.1 trillion (direct and indirect costs) in 2035 [45]. In the 
U.S., racial and ethnic minority groups are disproportionately affected by CVDs and known risk factors. 
More specifically, non-Hispanic blacks or African Americans (AAs) have the highest rates of 
hypertension, stroke and diabetes compared to all other ethnic groups [46]. By 2035, it is projected that 
non-Hispanic blacks will have the highest rates of CVDs in relation to other races [45].  
According to the American Heart Association (AHA) ideal cardiovascular health is defined as a 
combination of four favorable health factors and three favorable health behaviors [3]. 
The four favorable health factors: 
1. absence of diabetes mellitus 
2. untreated total cholesterol <200 mg/dl 
3. ideal body mass index (BMI; <25 kg/m2) 






The three favorable health behaviors include:  
1. consumption of a dietary pattern that promotes CVH 
2. physical activity at goal 
3. abstinence from smoking/tobacco use within the last year 
 
 




The following is a summary of the cardiovascular risk factors established by the AHA. These risk factors 
and disparities experienced by non-Hispanic blacks in the U.S. will be the focus of this dissertation. 
 
Diabetes Mellitus (DM) 
 
Diabetes is a group of metabolic diseases caused by an abnormally high blood glucose level resulting 
from insufficient insulin secretion [47]. Diabetes mellitus is clinically defined as having a fasting glucose 
level of ≥ 126 mg/dl or hemoglobin A1C levels of ≥ 6.5% [3, 47]. Diabetes may result in vital organ 
failure such as: heart, eyes, kidneys and blood vessels [47]. The known risk factors for diabetes 
complications are smoking, overweight and obesity, physical inactivity, high blood pressure, high 
cholesterol and hyperglycemia (high blood glucose) [48]. Diabetes is the seventh leading cause of death 
in the U.S. In 2015, there was an estimated 30.3 million or 9.4% of the population affected by diabetes 
[47]. The cost (direct and indirect) of diagnosed diabetes in the 2012 was $245 billion [49]. Non-Hispanic 
blacks have a prevalence rate of 13.4%, the highest among all racial/ethnic groups, followed by Hispanics 





Total cholesterol is comprised of good cholesterol (high-density lipoprotein; HDL) and bad cholesterol 
(low-density lipoprotein; LDL). High total cholesterol is defined as having ≥190 mg/dl or ≥5.0 mmol/L of 
LDL which may lead to atherosclerosis and other forms of heart diseases [50]. From 2011-2014, 
prevalence rates for total cholesterol was approximately 94.6 million (39.7%) for adults ≥ 20 years [2]. 
Total cholesterol levels have shown a significant decrease in trend from 126.2 mg/dl from 1999-2000 to 
111.3 mg/dl in 2013-2014 [2]. Among racial/ethnic groups Mexican Americans have the highest mean 
serum total cholesterol levels (196 mg/dl) and non-Hispanic blacks have the lowest (189 mg/dl) [2]. 
Overweight and Obesity 
 
Body Mass Index (BMI) is one of the most common ways to assess overweight and obesity; it is defined 
by an individual’s weight in kilograms relative to height in meters squared. In adults, overweight is 
classified as 25.0 ≤ BMI < 30.0 kg/m2, and obese is classified as BMI ≥30.0 kg/m2 [51]. In adults, obesity 
is associated with conditions such as hypertension, high-cholesterol, diabetes mellitus, stroke and 
coronary heart disease [52]. According to National Center for Health Statistics (NCHS) data from 2011-
2014, the prevalence of overweight among adults and youth was approximately 36.5% from 2011-2014 
[53]. Healthcare expenditure attributable to obesity was estimated at a mean annual per capita cost of 
$1,160 for males and $1,525 for females [53]. The highest rates of obesity were observed among non-
Hispanic blacks (48.1%) [53]. 
Hypertension (HTN) 
 
Hypertension (HTN) is characterized by the presence of consistent elevated blood pressure causing strain 
on the heart, weakening blood vessels and increased risk of cardiovascular diseases [54]. The AHA 
informed by results from the Systolic Blood Pressure Intervention Trial (SPRINT) noted that HTN is 
clinically defined as a systolic reading of ≤120 mm Hg and a diastolic reading of ≥ 80 mm Hg [2]. 
However, recent data from the said study support high blood pressure treatment in some individuals at 
≤130/80 mm Hg [55]. There were approximately 52.8% of Americans  ≥ 20 years old affected by 
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hypertension  in 2014 [56], and 73,345 deaths attributable to hypertension [57]. The estimated direct and 
indirect cost of hypertension has increased from $46 billion in 2011 [58] to $51.2 billion in 2013 [2]. 
Among racial/ethnic groups, the prevalence rate among non-Hispanic blacks in the U.S. was among the 
highest in the world at 41.2% [59]. 
Behavioral Risk Factors 
Diet/Nutrition 
 
The AHA recognized several factors pertinent to an overall healthy dietary pattern; these include but are 
not limited to:  
 Sugar-sweetened beverages: ≤ 450 kilocals (kcals) (36 oz) per week 
 sodium: 1500 mg per day 
 fruits and vegetables: ≥ 4.5 cups per day  
 fish: ≥ two 3.5 oz serving per week [3] 
 Unhealthy diets can contribute to problems such as unhealthy weight, obesity, diabetes mellitus and 
cardiovascular diseases [60]. The proportion of adults achieving the AHA guidelines for total serving of 
fruits and vegetables remained between 4.9% and 5.1% from 2003-2012 [61]. The required sodium intake 
was exceeded for all racial/ethnic groups [62]. Non-Hispanic blacks and Mexican Americans had the 
lowest percentage of individuals meeting the recommended intake for fruits and vegetables and sugar- 
sweetened beverages [2]. 
Physical Activity (PA) 
 
Among the factors for ideal cardiovascular health is physical activity at goal. Physical activity 
encompasses four dimensions: mode, frequency, duration and intensity [2]. According to the 2008 PA 
Guidelines for Americans, the proportion of individuals meeting the PA guideline (≥150 minutes of 
moderate PA or 75 minutes of vigorous PA or an equivalent combination each week) was approximately 
49.8% [63]. PA reduces the risk of cardiovascular diseases, greater health benefits are expected to occur 
with increased frequency and duration of PA [3]. Approximately 30.4% of adults do not engage in any 
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leisure time PA [2]. For racial/ethnic groups, non-Hispanic blacks and Hispanics have the highest rates of 
physical inactivity (39% and 38%, respectively) compared to non-Hispanic whites (27%) [2]. 
Smoking/Tobacco Use 
 
Tobacco use is a major risk factor for CVD. One of the seven components of ideal cardiovascular health 
for adults is never smoked or quit smoking within the last 12 months [3]. In 2015, the overall prevalence 
of smoking was 15.2% among adults in U.S., 13.7% among women and 16.7% among men [2]. Smoking 
was the second leading cause of death in 2010; consequently, deaths rates for smokers are three times 
higher than non-smokers [63, 64]. Direct medical cost attributable to smoking was between $133-$175 
billion and $151 billion lost to productivity relating to premature death for the years 2005-2009 [65]. 
Racial/ethnic minority groups have the highest prevalence rates, more specifically American Indians 
(males: 25.8%, females: 24.8%) and non-Hispanic black males (20.9%) [65]. 
As described prior, non-Hispanic blacks/AAs experience significant disparities relating to CVD risk 
factors. It is important to note that the racial category of black/AA is used in the U.S. to identify people of 
African descent, including American born blacks, Sub-Saharan Africans (except Sudanese and Cape 
Verdean) and AC immigrants [4]. AC immigrants are the largest black immigrant population in the U.S. 
and comprise about 54% of the total black immigrant population [21]. The term AC immigrant refers to 
individuals of African descent who migrated from their native Caribbean islands or West Indies [5]. The 
majority of Afro-Caribbean blacks are from non-Hispanic origins such as the Francophone (e.g., 
Guadeloupe, Martinique, Haiti) and Anglophone Caribbean (e.g., Barbados, Jamaica,Trinidad and 
Tobago). Conversely, the majority of Hispanic Caribbean blacks (e.g., Puerto Rico, Cuba, Dominican 
Republic) may not self-identify as blacks [66].  
The Caribbean Region 
 




Geographically, the Caribbean islands extend from the tip of Florida and encompass Cuba, Dominican 
Republic, Haiti, Jamaica and Puerto Rico. It also expands to the eastern islands of Trinidad and Tobago, 
Barbados, Grenada, St Vincent and the Grenadines, Dominica, Antigua and Barbuda. Guyana and 
Surinam are considered a part of the Caribbean because of their history, although geographically located 
in South America [5]. The Caribbean region has a rich racial/ethnic and cultural diversity. This 
racial/ethnic diversity of the Caribbean stems from the settlement of European colonialists (French, 
Spanish, Dutch and British) in the island nations, African enslaved peoples who came to the colonies and 
East Indian and Chinese indentured workers who came to the islands to work after the abolition of slavery 
[67]. 
ACs are a heterogeneous group made up of individuals from several Caribbean nations. These sub-groups 
may possess different languages, socio-economic backgrounds, levels of acculturation, racial contexts of 
origin and patterns of migration. They also possess differing socioeconomic, political and health 
structures in home countries, all of which may impact their health outcomes [8, 13, 22, 23]. For example, 
in the late twentieth Century, Haitian immigration to the U.S. was propelled by political unrest, poverty, 
economic depression and crime in their home country. Haitian immigrants to the U.S. were mainly 
political asylees and refugees [68, 69], suggesting that Haitian immigrants may not be positively selected 
on health. Positive selection is a process where better educated and skilled immigrants gain entry; in 
addition, immigration policies by host countries may subject immigrants to health screening which further 
improves the chances that these individuals are also better in health [70, 71]. Other major AC immigrant 
groups migrated in search of better economic opportunities, however, their migration patterns were 
mainly attributed to the 1986 Immigration Reform Control Act (IRCA) and family ties rather than 
refugees and political asylees [5, 21]. The 1986 IRCA provided legal residence to undocumented 
immigrants in the U.S.; Caribbean immigrants benefited largely from this venture [5]. These differences 
in migratory patterns may grant some AC immigrants greater assimilation and opportunities for 
employment and consequently impact different health outcomes in the AC sub-populations [5]. 
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Afro-Caribbean Immigrants in New York City 
 
New York City is home to one of the largest AC immigrant populations in the U.S. In New York City 
approximately 600,000 AC immigrants reside in communities such as Kings, Bronx and Queens Counties 
[72]. Jamaica, Guyana and Haiti have the largest AC immigrant sub-populations accounting for the 3rd, 4th 
and 8th largest immigrant groups overall. Community needs assessments identified diabetes, hypertension, 
heart disease and obesity as top health needs for the years 2013-2016 [72]. Compared to other counties in 
New York state, Bronx and Kings Counties have the highest percentage of their residents living in 
poverty [73]. The cultural and ethnic diversity of these counties may also pose barriers to healthcare 
access such as unfamiliarity with U.S. health care system, immigration status, work related stress, 
linguistic and assimilation challenges [74]. It is well known that socio-economic factors may influence 
CVH outcomes [42]. Given this geographical and socio-economic context in which AC immigrants reside 
in NYC, they may be at increased risk for adverse CVH outcomes.  
The following describes important concepts and theories that are pertinent to immigrant health studies 




Pertinent to studies on health outcomes among immigrant groups is the concept of acculturation. The term 
acculturation is defined as psychological and cultural changes that occur as a result of persistent first-hand 
contact with two or more cultural groups and their members [28, 75]. It may encompass the adoption of 
values, ideas, norms and behaviors of a dominant foreign culture [29, 75, 76]. Acculturation has gained 
increased prominence in immigrant health research and several scales and proxy measures have been used 
including length of residence, birthplace and language proficiency [77-79]. Particularly in population 
based studies unidimensional proxy measures for acculturation are commonly used to avoid lengthy 
scales that may increase participant burden [77]. Approximately 54% of immigrant research studies in the 
U.S. utilize a unidimensional proxy scale [80]. Length of residence is a commonly used proxy scale for 
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acculturation. The assumption is that greater length of residence is associated with greater acculturation 
and translates to the adoption of American (potentially unhealthy) lifestyles, and loss of health behaviors 
associated with immigrants’ home countries [32]. 
While acculturation has been associated with adverse health among immigrants in the U.S. [32, 33, 37]; 
immigrant groups may experience acculturation differently due to factors such as language, reasons for 
migration, socio-economic backgrounds and social environment [38]. Acculturation may be seen as a 
protective or risk factor depending on the health outcome and immigrant group under examination [33, 
39, 81]. As previously mentioned, some AC immigrants may not be positively selected on health prior to 
migration to the U.S. Therefore, a contextual approach to evaluating acculturation might be needed to 
advance our understanding of its impact on health. Additionally, previous racial/ethnic studies on 
acculturation and CVH outcomes mainly focus on Hispanic, Asian and to lesser extent African 
immigrants [31, 37-41]. To my knowledge, there are no published studies examining acculturation among 
AC immigrant sub-groups by country of birth. 
 
Acculturation and CVH Outcomes among Immigrants 
 
Research on acculturation and its association with CVD risk factors among U.S. immigrants provides 
mixed results. Using the proxy measure length of residence, studies have shown an increase in CVD risk 
factors with more years of residence in the U.S. compared to those with less years of residence [32, 34, 
37, 77]. For example, Commodore-Mensah and colleagues using data from 2010-2014 National Health 
Interview Surveys (NHIS), found that immigrants (Hispanics, Caribbean, Central American and South 
American) residing in the U.S. for ≥ 10 years were more likely to be overweight/obese, have diabetes 
mellitus and hypertension as compared to their counterparts whose length of stay was < 10 years [77]. 
Similarly immigrants from different pan-regional groups (Central America & the Caribbean, South 
America, Europe, Middle East, Southeast and Central Asia) with ≥ 15 years of residence in the U.S. were 
found to have greater odds of diabetes [82], obesity [35] and high cholesterol [35] prevalence compared 
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to those residing for less years. Additionally, among Hispanics, obesity rates increased among more 
acculturated immigrants (≥ 15 years length of stay) compared to less acculturated (< 5 years length of 
stay) [32]. Another study among Ghanaian and Nigerian immigrants found that residing in the U.S. for ≥ 
10 years was associated with greater odds of hypertension and obesity among females and males 
respectively [37] in comparison to their counterparts with less years of residence in the U.S. 
On the other hand, acculturation has shown to have no association or may suggest better CVH outcomes 
among more acculturated immigrants. Wong et al. in a community-based study assessed anthropometric 
measures for Chinese immigrants in New York City and found no association between length of stay and 
CVD risk factors except systolic blood pressure [40]. Using the 2009 California Health Interview Survey 
(CHIS) data, Nguyen found no support for an association of length of residence and obesity; although 
further sub-group analysis found that Vietnamese immigrants were less likely to obese with increased 
length of stay in the U.S. [83]. 
 Acculturation has been shown to be a protective factor particularly for physical inactivity. For instance, 
among a diverse sample of U.S. immigrants, physical activity levels were shown to increase among 
immigrants who resided in the U.S. ≥ 15 years relative to those who resided in the U.S. for < 10 years 
[35]. Bharmal et al used data from the 2005, 2007 and 2009 CHIS, and found that South Asians who 
resided in the U.S. for 10 to < 15 years had greater odds of being sedentary compared to those who 
resided for 15 years or more [31]. Similarly, Abraido-Lanza et al. found that leisure-time physical activity 
was lower among low acculturated (>5 but < 15 years in the U.S.) Latina women [36]. 
Social Determinants of Health 
 
According to the American Heart Association (AHA), social factors pose an important influence on CVD 
incidences and outcomes. Consequently, exploring the role of social determinants related to CVH are 
critical to achieving the AHA’s impact goals [42]. Broadly defined, social determinants of health (SDH) 
are “the circumstances in which people are born, grow, live, work and age, and the systems put in place to 
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deal with illness” [84]. SDH can encompass a wide range of factors. The AHA places special emphasis on 
socio-economic status, race/ethnicity, social support, culture, access to medical care and residential 
environments and their relationship to cardiovascular outcomes in the U.S. [42]  
The following describes the SDH that will be the focus of this dissertation. 
Socioeconomic Status (SES) 
 
SES is a theoretical construct that describes the social and economic factors that influence the positions 
people occupy within the order of a society [85]. The most common indicator measures of SES used in 
health research includes: education, employment/occupation status and income [86]. The association of 
one SES indicator measure to CVH outcomes may not equate to the association of another, hence studies 
may employ one or all of the indicator measures in CVH studies [87]. Generally, despite the indicator 
measure used, scientific literature has consistently shown an inverse relationship between CVH outcomes 
and SES [87-89]. 
Education is the most frequently used indicator measure of SES [85]. Education signifies the acquisition 
of skills needed to attain social, psychological and economic resources [88]. Regardless of ethnicity, 
lower educational status has been shown to be associated with higher burden of CVD and related risk 
factors [88, 90]. Occupational status/employment, another indicator measure most often used in health 
research studies is conceptualized differently in some studies. However, several studies identify an 
inverse relationship with occupational status and CVH outcomes [88, 89, 91]. A more complex indicator 
measure of SES is income. Income provides access to social amenities necessary to combat illness. Lower 
income may influence poorer CVH [92].  
SES, regardless of indicator measure used has proven to be one of the most salient contributors to CVH. 
In the U.S. CVD incidence is more common among low SES and ethnic minorities [93]. Immigrants in 
the U.S. vary in SES due to different countries of origin, generational status, migration patterns, language 
ability, education and skills [94]. AC immigrants come from diverse socio-cultural backgrounds with 
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differences in language, education assimilation and migration patterns [8, 23, 95]. For example, despite 
their level of education, employment opportunities and healthcare access may be restricted for some AC 
immigrants with limited English proficiency [96]. These differences in SES may drive differential 
outcomes in CVH. 
Due to data limitations, the SES measures that will be examined in this dissertation are education and 
employment. 
Healthcare Access and Health Insurance 
 
Healthcare access involves “the timely use of personal health services to achieve the best health 
outcomes”[97]. Measuring healthcare access encompasses having resources such as usual source of care 
or health insurance, accessibility and utilization [98]. Healthcare access may have an impact on CVH 
outcomes. For example, CVD risk factors are more treated and controlled among the insured compared to 
the uninsured [99], and being insured is associated with higher rates of CVD diagnosis [100]. Lack of 
usual source of care is also linked to suboptimal screening for CVD risk factors [101]. 
Immigrants face more barriers to healthcare access than their U.S. born citizens [102]. Factors such as 
immigration status, language proficiency, residential location, discrimination, stigma and marginalization 
impair healthcare access among immigrants [102, 103]. Black immigrants may face increased 
vulnerabilities to adequate healthcare access because of their double minority status (i.e. being black and 
immigrants). Access to care has been shown to increase odds of CVD prevention among Latino 
immigrants [104]. There is a paucity of literature on the impact of healthcare access on CVH outcomes 
among black immigrants in the U.S. 
The following describes two important concepts/theories that provide possible explanations for 
differential health outcomes among immigrants and may be applicable to AC immigrants in the U.S.  




Pertinent to the study of immigrant health in the U.S. is the concept of the healthy immigrant effect. The 
healthy immigrant effect articulates that the health of immigrants supersedes that of their U.S. born 
counterparts. However, as time passes in the host country the health of immigrants deteriorates to 
resemble that of their native-born counterparts [105]. There are several explanations for the healthy 
immigrant effect: 1) positive selection factors enforced by migration policies in receiving countries; 2) 
positive selection on social determinants of health such as economic resources, health and education; 3) 
salmon bias and 4) cultural buffering associated with home countries. Positive selection of immigrants is 
emphasized through screening policies implemented by host countries that require immigrants to undergo 
medical screening to ensure that immigrants are free from certain diseases prior to migration [106]. 
Positive selection theory also contends that only the most educated, healthiest and motivated individuals 
choose to migrate [43]. In addition, there is the reverse migration categorized by the return of older, less 
healthy individuals to their home countries also known as salmon bias [107, 108]. The healthy immigrant 
effect can also be attributed to cultural buffering; immigrants tend to have better diets and other positive 
health behaviors associated with immigrants’ home countries. Social networks, close family and religious 
ties in countries of origin also provide a cultural buffer against adverse health outcomes [109]. 
The healthy immigrant effect may vary. Positive selection may not apply to all categories of immigrants. 
Lax immigration policies geared towards welcoming immigrants such as refugees and political asylees 
might attract immigrants with compromised health [110]. Individuals admitted for employment and 
spouses of U.S. citizens were found to report better health than spouses of permanent residents [111]. The 
healthy immigrant effect may also vary based on the health status measure used to classify immigrant 
health upon arrival [112, 113]. 
Although extensively used to describe the overall health of immigrants to the United States; not all 
immigrants adhere to the positive selection theory or cultural buffering. Host country immigration 
policies may accept immigrants that are negatively selected on socio-economic characteristics and health. 
Also, with social factors such as globalization and epidemiological changes in sending regions such as the 
17 
 
Caribbean, it can no longer be assumed that immigrants will maintain their “cultural buffers” against 
unhealthy behaviors prior to migration. It is plausible that while some immigrants are healthier upon 
arrival and may experience health deterioration overtime, other classes of immigrants may not exhibit the 
same health advantage. These alternative explanations reinforce the theory that the healthy immigrant 
effect may not be evenly distributed across all immigrant groups. 
Segmented Assimilation Theory 
 
Segmented assimilation theory describes immigrant trajectories into mainstream U.S. society and asserts 
that assimilation is largely dependent on immigrant socio-economic characteristics and the social context 
of the host country [114]. Segmented assimilation theory proposes that immigrants may take three 
possible paths to assimilation: 1) assimilation into an urban underclass or “downward assimilation”, 2) 
assimilation into a middle class or “straight line assimilation” and 3) maintaining ethnic/national cultural 
values from immigrant’s community also known as “selective assimilation” [114, 115]. In addition to the 
varying social and human capital brought by different classes of immigrants, the U.S. society is also 
highly stratified and immigrants assimilate into different strata of the U.S. society [114]. For AC 
immigrants their different national/ethnic identities may account for different assimilation trajectories. 
Segmented assimilation, therefore, may explain differential health outcomes of AC immigrants. 
Immigrants that integrate into an urban underclass characterize downward assimilation. In this social 
context, the urban underclass experience several vulnerabilities that may promote adverse health 
outcomes. For example, immigrants are highly concentrated in economically disadvantaged 
neighborhoods in gateway cities such as New York, Boston and Chicago [116]. Some of these 
neighborhoods are adversely affected by persistent poverty and poor health outcomes [72, 73]. 
Immigrants residing in economically disadvantaged neighborhoods may encounter lack of neighborhood 
resources such as adequate housing, healthcare services and limited upward social mobility [117]. 
Additionally, broader societal issues such as racism and discrimination may also influence negative health 
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outcomes [118, 119]. In this social context immigrants are in daily contact with the poor, native 
minorities and other immigrants, hence making it difficult to assimilate into other areas of society [115]. 
Assimilation into the middle class or straight-line assimilation assumes that some immigrant groups that 
possess high levels of human capital and are favorably incorporated into the host society. In this context 
immigrants may be quickly driven on a path of upward socioeconomic mobility and integration into 
American mainstream society [114]. Immigrants may therefore reside in affluent middle-class suburbs 
and economic advancement is seamless into the normative structures of middle-class America [115]. 
Straight-line assimilation toward middle-class American society is expected to produce more favorable 
health outcomes among immigrants [120]. 
The third variant to segmented assimilation theory is selective assimilation. Much like straight-line 
assimilation, selective assimilation may propel immigrants into middle-class America rather than an 
“underclass” society. This middle class status is attained through maintaining traditional cultural 
immigrant values, education and strong sense of community that exist in ethnic communities [114]. The 
most salient characteristic of this society is that immigrants and their children are offered a social safety 






Data Source and Methods 
The New York City Community Health Survey 
 
Data for this project are from the New York City Department of Health and Mental Hygiene Community 
Health Survey (CHS). The CHS is a cross-sectional telephone survey conducted each year by the 
Department of Health and Mental Hygiene, Division of Epidemiology, Bureau of Epidemiology Services. 
The CHS is conducted annually and includes approximately 9,000 NYC non-institutionalized residents 
ages ≥ 18 years. The CHS captures data on the health of individuals from all five boroughs of NYC 
(Manhattan, Brooklyn, Queens, Bronx and Staten Island), including neighborhood and citywide estimates 
of a variety of chronic diseases and behavioral risk factors. CHS is based upon the National Behavioral 
Risk Factor Surveillance System (BRFSS), conducted by the Centers for Disease Control and Prevention. 
CHS dataset was used rather than data from BRFSS because of the ability of the CHS data to 
disaggregate respondents by country of birth for the different AC immigrant sub-groups. Data collected 
for the CHS survey utilized a computer assisted telephone interviewing (CATI) system, and interviews 
were done in five different languages: English, Spanish, Russian, Mandarin and Cantonese. Starting in 
2009 CHS included respondents with cell phones in addition to landlines. All data collected are self-
report. Analyses for this project were conducted utilizing 2010-2014 administrations of the NYC CHS 
[121]. 
Sampling and Weighting Methodology 
 
A stratified random sampling technique is employed to produce citywide and neighborhood estimates. 
The sampling frame was constructed from a list of telephone numbers provided by a commercial vendor. 
One adult is randomly selected from the household to complete the survey then consent to participate is 
received. The 2010-2014 combined years’ analyses are weighted to the NYC adult residential population 
as per Census 2010 and the 2011- 2013 American Community Survey. The CHS uses weights so that 
over or under-represented groups in the survey sample better represent the actual proportions of the target 
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population. The weightings also take into account probability of participant selection and non-response 
bias. Weightings for the CHS are created using the “raking” or “iterative proportional fitting” so 
demographic characteristics such age, sex and race/ethnicity are accurately represented in the survey. 
During this process, as each demographic characteristic is included, the weights are fitted until population 
representativeness is achieved. The full methodology of the CHS is available elsewhere [122].  
Variable Description 
 
All variables from the CHS that will be used in this project are extensively described in Table 1. 
Outcome Variables: CVH factors 
 
The main outcomes for study 1 are CVH factors: DM, hyperlipidemia, hypertension and 
overweight/obese which are based on respondents’ self-report.  
Cardiovascular Health Score   
 
The main outcome for study 2 and 3 is overall cardiovascular health score based on AHA’s definition  
using methodology from previous studies [20, 123, 124] but adapted based on CHS items. The adaptation 
to CHS items is outlined in Table 2. The cardiovascular health score incorporated seven metrics (fasting 
plasma glucose, total cholesterol, blood pressure, body mass index (BMI), physical activity, diet and 
smoking status). Blood glucose (diabetes), high cholesterol and high blood pressure were self-reported as 
a “yes” or “no” on the CHS survey and were categorized as “not ideal” = 0 or “ideal” =1, respectively. 
The survey responses from the CHS did not capture information on “intermediate” category for each 
health factor. Hence, each behavioral factor and BMI were also categorized as “ideal” or “not ideal” as 
adapted from previous studies [123, 125]. For BMI, underweight/normal weight was “ideal” whereas 
overweight/obese was “not ideal”. For physical activity, “ideal” or “not ideal” was determined from a 
self-reported “yes” or “no” respectively on CHS survey question: “during the past 30 days, other than 
your regular job, did you participate in any physical activities or exercises such as running, calisthenics, 
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golf, gardening, or walking for exercise?”  Regarding diet, respondents who reported having consumed ≥ 
5 servings of fruit and or vegetable yesterday were classified were classified as “ideal”. Respondents who 
reported < 5 servings were classified as “not ideal”. For smoking status, respondents who reported never 
having smoked at least 100 cigarettes in their lifetime were considered “ideal” and those who reported to 
be current or former smokers were considered “not ideal”. The seven metrics were summed together and 
could range from 0-7.  
The overall CVH score was further grouped into three categories: “ideal” where the overall CVH score 
was ≥ 4; “intermediate” where the overall CVH score ranged from 2-3; and “poor” where the overall 
CVH score ranged from 0-1 [124]. After conducting cross tabulations of the three categories (ideal, 
intermediate and poor) by each county of birth, there was a paucity of individuals in the poor category. 
Therefore, intermediate and poor categories were combined into a single group for more stable estimates 
for each country of birth group. This CVH variable was analyzed as a dichotomous variable coded as 0 
for “ideal” CVH and 1 for “poor/intermediate” CVH.  
Acculturation (Length of Residence) 
 
Acculturation was measured by the proxy length of residence in the U.S., determined from the question 
“how long have you lived in this country?” Responses are categorized as <5 years, 5-9 years or ≥ 10 
years. This variable was dichotomized into <10 years and ≥10 years based on prior literature examining 
length of residence and CVD risk factors among U.S. immigrants [37, 126].  
Social Determinants of Health (SDH) 
 
Education: Education status was ascertained from the question “What is the highest grade or year of 
school you completed?” Responses were coded as < high school, high school graduate, some college, or 
college graduate.  
Employment: The CHS categorized employment status as employed, unemployed, or not in labor force.  
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Health Insurance Status: Health insurance was assessed from the question “Do you have any kind of 
health insurance coverage?” Response categories were “yes”, “no”, “don’t know”, “refused” and 
“missing”. This variable was recoded as yes or no; other responses were coded as missing. 
Healthcare Access: Healthcare access was derived from the question “Was there a time in the past 12 
months when you needed medical care but did not get it?” Responses were dichotomized into yes or no. 
Responses were reversed coded for the variable to represent having healthcare access or not. 
Covariates 
 
Covariates for this study included participant’s age (18-24, 25-44, 45-64 and 65+ years) and sex (male, 
female). 
Table 1: Full Variable Description from the NYC CHS 
Table 1: Full Variable Description from the NYC CHS 
Variable  Question  Response Categories 
Guyana Where are you born? Please tell me 
the country. 
0 = no 
1= yes 
Haiti Where are you born? Please tell me 
the country. 
0 = no 
1= yes 
Jamaica Where are you born? Please tell me 
the country. 
0 = no 
1= yes 
USmainblack Non-Hispanic black /African 
Americans born in the U.S. 
mainland. 
1= Born in the U.S. mainland 
.= missing 
Diabetes Ever been told by a doctor, nurse or 
other health professional” that you 
had diabetes? 




High cholesterol Ever been told by a doctor, nurse or 
other health professional” that you 
had high cholesterol? 
0 = no 
1= yes 
Hypertension Ever been told by a doctor, nurse or 
other health professional” that you 
had hypertension? 
 
0 = no 
1= yes 
Obesity Calculated from self-reported 












Education What is the highest grade or year of 
school you completed? 
1=2=High school grad 
3=Some college 
4=College graduate 
.d=Don’t know Less than HS 
 
Sex Are you male or female? 1=Male  
2=Female 
Employment Employment status 1=Employed 
2=Unemployed 





Length of stay in the U.S. 
(acculturation)  
 







. =Missing/Not asked 
Health insurance Was there a time in the past 12 
months when you needed medical 





Health access Was there a time in the past 12 
months when you needed medical 





Physical activity During the past 30 days, other than 
your regular job, did you participate 
in any physical activities or 
exercises such as running, 
calisthenics, golf, gardening, or 
walking for exercise? 
1= Yes 
2= No 




How many total servings of fruit 




2= 1-4 servings 
3= ≥5 servings 
.d=Don’t know 
.r=Refused 
Diet/Nutrition Drink two or more sodas per day 1=  ≥ 2 sodas 
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Smoking Have you smoked at least 100 
cigarettes in your entire life? 
Do you now smoke cigarettes: 








CHS 2010-2014 Questions and Definitions for classification of "Ideal" CVH for the Seven Metrics 
Table 2. CHS 2010-2014 Questions and Definitions for classification of "Ideal" CVH for the 
Seven Metrics 
CVH Component CHS Question Definition for Ideal Cardiovascular Health 
 Blood glucose Have you ever been told by a 
doctor, nurse or other health 
professional that you have 
diabetes? 
Participant answered "no" 
Cholesterol Have you ever been told by a 
doctor, nurse or other health 
professional that your blood 
cholesterol is high? 
Participant answered "no" 
Blood pressure Have you ever been told by a 
doctor, nurse or other health 
professional that you have 
hypertension, also called high 
blood pressure? 
Participant answered "no" 
BMI About how much do you weigh 
without your shoes? About how 
tall are you without your shoes? 
BMI was between 18.5-24.5 
Physical activity During the past 30 days, other 
than your regular job, did you 
participate in any physical 
activities or exercises such as 
running, calisthenics, golf, 
gardening, or walking for 
exercise? 
Participant answered "yes" 
Diet Thinking about nutrition...how 
many total servings of fruit and/or 
vegetables, did you eat yesterday? 
Participant consumed 5 or more servings of 
fruits and vegetables per day 
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A serving would equal one 
medium apple, a handful of 
broccoli, or a cup of carrots. 
Smoking status Have you smoked at least 100 
cigarettes in your entire life? Do 
you now smoke cigarettes: 
everyday, some days, or not at 
all? 
Participant reported never having smoked at 
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Afro-Caribbean (AC) immigrants display better physical health than United States (U.S.) born blacks. 
Cardiovascular (CV) health disparities among AC sub-groups are poorly understood. We examined the 
prevalence of CV health among AC immigrants (Guyanese, Haitian and Jamaican) relative to U.S. born 
blacks residing in New York City. We employed a descriptive epidemiological design using pooled data 
from 2010-2014 New York City Community Health Survey administrations to estimate the prevalence of 
CV health and differences among AC immigrant sub-groups. Results showed that in comparison to U.S. 
Born blacks, non-Hispanic black (NHB) Jamaican immigrants were more likely to self-report diabetes but 
were less likely to be overweight/obese. NHB Guyanese immigrants were also less likely to be 
overweight/obese than U.S. born blacks. There were no significant differences between NHB Haitian 
immigrants and U.S. born blacks for CV health factors. Future efforts to disaggregate the AC immigrant 
population to effectively identify health disparities are warranted.  
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Cardiovascular diseases (CVDs) are the leading causes of death worldwide, accounting for 32% (17.3 
million) of all deaths globally [1] and approximately one in every three deaths in the United States (U.S.) 
[2]. Estimated prevalence rates of total CVDs using 2010-2014 data [2] indicate that non-Hispanic blacks 
(NHB) far outpace non-Hispanic whites in CVD prevalence (46.0% vs 37.7% among males, 47.7% vs 
35.1% among females). The American Heart Association (AHA) in its effort to improve cardiovascular 
(CV) health of Americans developed a metric for ideal CV health using seven key indicators. Included in 
this metric are CV health factors (i.e., diabetes mellitus (DM), hyperlipidemia, hypertension, healthy body 
mass index (BMI)) and CV health behaviors (i.e., smoking, physical activity, diet) [3]. In accordance with 
higher CVD prevalence, NHB adults have significantly lower prevalence (10.8%) of achieving at least 
five of these seven factors than other races/ethnicities [2]. 
Similar to the racial/ethnic category of NHB used in health data described prior, the category of 
Black/African American (AA) used by the U.S. Census Bureau is a heterogeneous group that may mask 
important ethnic health differences. The AA racial category and NHB health data categories similarly 
include people of African descent, specifically including American born blacks, African immigrants and 
Afro-Caribbeans (hereafter AC immigrants) [4]. AC immigrants are the largest black immigrant 
population in the U.S., making up approximately 54% of the total black (Hispanic and non-Hispanic) 
immigrant population [5]. AC immigrant refers to individuals of African descent who migrated from their 
native Caribbean islands or West Indies [6]. The majority of AC immigrants are from the Francophone 
(e.g., Haiti) and Anglophone Caribbean (e.g., Jamaica, Barbados) whereas the majority of Hispanic 
Caribbean blacks are from Cuba, Dominica Republic and Puerto Rico but may ethnically self-identify as 




 New York City (NYC) is one of the most ethnically and culturally diverse cities in the United States and 
hosts the largest concentration of AC immigrants in the U.S. [8, 9]. Approximately 600,000 AC 
immigrants of non-Hispanic origins reside in Bronx, Kings and Queens counties [9, 10]. The majority of 
AC immigrants in these counties are from Guyana, Haiti, Jamaica or Trinidad and Tobago [10]. In 
comparison to other counties in NYC, these counties have higher prevalence rates of cardiovascular risk 
factors such as: diabetes, hypertension obesity and smoking [11, 12]. Additionally, Bronx and Kings 
Counties have the highest percentage of their residents living below the poverty line in comparison to all 
counties in the state of New York [13]. Consequently in King’s county, the highest number of hospital 
admissions for CVD, hypertension and diabetes are concentrated in low income neighborhoods [12]. The 
cultural and ethnic diversity of these counties may also pose barriers to healthcare access such as 
unfamiliarity with U.S. health care system, immigration status, work related stress, linguistic and 
assimilation challenges [12]. It is well known that socio-economic factors may influence CVH outcomes 
[14]. Given this geographical and socio-economic context in which AC immigrants reside in NYC, they 
may be at increased risk for adverse CVH outcomes.  
Little is known about the health of this large population of AC immigrants, especially CV health. The 
limited epidemiological studies that have been undertaken in the Caribbean region to gather CVD and risk 
factor data are limited by the use of different surveillance strategies, methodologies, definitions of CVD 
and the risk factors across countries, making regional estimations of prevalence and trends difficult [15-
22]. Despite these limitations, the nation-specific data that have been collected suggest that many 
Caribbean nations have been experiencing an increase in non-communicable diseases (NCDs), including 
the CV health factors. For example, a comparison of  nationally representative data from the Jamaica 
Health Lifestyle Surveys for the years 2000-01 and 2007-08 identified an increase in DM, hypertension 
and hyperlipidemia prevalence over time [18]. In Guyana, deaths due to CVD risk factors have shown one 
of the highest percentage increases in all-cause mortality from 2005-2016 [23].  
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In the U.S., there has been increasing attention in the literature to the variations in health status among 
AC immigrants and U.S. born blacks [24-32]. However, several gaps exist within these studies, including: 
1) examination of limited health outcomes, 2) methodological/data concerns and 3) lack of insights into 
country of birth differences. Firstly, examinations of ethnic variation among AC immigrants and U.S. 
born blacks tend to focus on limited health outcomes, specifically self-rated general physical health or 
psychological health outcomes [24, 25, 27, 33, 34].  
Secondly, the data used for previous population-based AC immigrant samples analyzed in these studies 
are outdated [25-28, 35, 36]. Most notably, data from the National Survey of American Life, (NSAL) are 
used in several studies examining ethnic differences in cardiovascular health among blacks in the United 
States [28, 35]. Although the NSAL survey provides data on a nationally-representative sample of AC 
immigrants, this survey was conducted from 2001 to 2003[37] . Fang and colleagues analyzed differences 
in mortality rates from cardiovascular causes based on NYC mortality records from 1988 through 1992 
[27]. Read et al. also examined health disparities among black Americans and included a sample of West 
Indian blacks [26], but the data were from the 2000-2001 National Health Interview Survey (NHIS). 
While most of these studies serve as seminal works and were contextually applicable at the time of 
publication, they may provide little insight into the current state of AC immigrant health in the U.S. 
Lastly, country of birth differences is understudied. AC immigrants are a heterogeneous group made up of 
individual Caribbean nations with different languages, socio-economic backgrounds, levels of 
acculturation, racial context of origin and immigrant selectivity. They also possess differing political and 
health structures in their home countries, all of which may influence health outcomes [33, 38-40]. Few 
studies have examined CV health factors among AC immigrant populations and AAs [27-29, 32]. Among 
these studies, most compared first and second-generation AC immigrants and have limited sample sizes, 
making the disaggregation of the data by country of birth impossible [27-29, 39]. In 2007, Davis and 
Huffman highlighted the need for further research to investigate and compare risk factors for heart 
diseases in different Caribbean sub-groups and make comparison with U.S. born blacks [39]. Although 
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several studies have compared cardiovascular outcomes between Caribbean blacks and U.S.-born blacks 
[28, 35, 36, 41] ; to our knowledge, a country of birth comparison is yet to be conducted. 
Given the epidemiological transition that is underway in Caribbean countries, it is plausible that the 
current generation of AC immigrants may have a higher risk for CVDs than their predecessors. Further, 
the lack of subgroup analysis within the NHB health data and other limitations described above, 
underscore the importance of examining cardiovascular health of AC immigrants relative to U.S. born 
blacks. This study will estimate and compare the prevalence of CV health factors between three 
prominent AC sub-groups: Guyanese-, Haitian- and Jamaican born AC immigrants, relative to U.S. born 




The study used data from the New York City Department of Health and Mental Hygiene Community 
Health Survey (NYC DOHMH CHS). The full methodology of the CHS is published elsewhere [42]. 
Briefly, the CHS is a cross-sectional telephone survey conducted each year by the Department of Health 
and Mental Hygiene, Division of Epidemiology, Bureau of Epidemiology Services. The CHS includes 
approximately 9,000 NYC non-institutionalized residents ages ≥ 18 years, capturing data on the health of 
individuals from all five boroughs of NYC, including neighborhood and citywide estimates of a variety of 
chronic diseases and behavioral risk factors. The CHS survey utilized a computer-assisted telephone 
interviewing system (CATI), and interviews were conducted in five different languages: English, Spanish, 
Russian, Mandarin and Cantonese. One adult is randomly selected from the household to complete the 
survey then consent information is received [43].  
The CHS uses weights so that over- or under-represented groups in the survey sample better represent the 
actual proportions of the target population. The 2010-2014 combined years’ analyses are weighted to the 
NYC adult residential population as per Census 2010 and 2011-2013 American Community Survey. 
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Weightings for the CHS are created using the “raking” or “iterative proportional fitting” with certain 
demographic characteristics. During this process, as each demographic characteristic is included, the 
weights are fitted until population representativeness is achieved [42]. Analysis for the study utilized 
pooled data collected during the 2010-2014 administrations. Institutional Review Board was not required 
for this study as the data were de-identified and provided under a data use agreement. 
Study Population 
Respondents who reported their race as NHB and place of birth as the U.S. mainland (U.S. born blacks), 
or Guyana, Haiti, or Jamaica (AC immigrants) were included in our study. Respondents’ place of birth 
was ascertained from the question “Where were you born? Please tell me the country” in the CHS. 
Variable Description 
The main independent variable was determined by country of birth for NHBs. A single variable country 
of birth (COB) was created with four levels: U.S. born blacks (referent), Guyana, Haiti, or Jamaica. 
The main outcomes for this study are CV health factors: DM, hypercholesterolemia, hypertension and 
overweight/obesity. DM status was determined from the question “Have you ever been told by a doctor, 
nurse, or other health professional that you have diabetes?” Women who had diabetes only while pregnant 
were included in the ‘no’ category. Hypercholesterolemia was determined from the question “Have you 
ever been told by a doctor, nurse or other health professional that your blood cholesterol is high?” 
Hypertension was determined from the question “Have you ever been told by a doctor, nurse or other 
health professional that you have hypertension, also called high blood pressure?”  Responses were coded 
as binary yes/no. Responses to any questions coded as “don’t know”, “refused” or “missing” were 
categorized as missing. Body mass index (BMI) was calculated from self-reported height and weight [43], 




Covariates included demographic variables (i.e., age, sex, education, employment, health insurance, 
health care access) and CV health behavior variables (i.e., smoking, diet/nutrition, physical activity). Age 
was categorized as 18-24, 25-44, 45-64 and 65+ years, and sex as male or female. Education status was 
ascertained from the question “What is the highest grade or year of school you completed?” Responses 
were recorded as < high school, high school graduate, some college, or college graduate. Employment 
status was categorized as employed, unemployed, or not in labor force. Health insurance was assessed 
from the question “Do you have any kind of health insurance coverage?” Response categories were “yes”, 
“no”, “don’t know” “refused” and “missing”. All responses were coded as binary yes/no; other responses 
were coded as missing. Healthcare access was determined from the question “Was there a time in the past 
12 months when you needed medical care but did not get it?” Responses were dichotomized into yes or 
no. Responses were reversed coded to satisfy having healthcare access or not. 
Smoking was determined from the question “Have you smoked at least 100 cigarettes in your entire life?” 
Response categories included never, former, or current. This variable was dichotomized into never 
former/current). Diet/nutrition was determined from asking the questions “How many total servings of 
fruit and/or vegetables did you eat yesterday?” and “drink two or more sodas per day?” Responses 
included none, 1-4 servings, or >5 servings of fruits and/or vegetables, and ≥ 2 sodas or < 2 sodas, 
respectively. Physical activity was ascertained from the question “During the past 30 days, other than 
your regular job, did you participate in any physical activities or exercises such as running, calisthenics, 
golf, gardening, or walking for exercise?” Responses were categorized as yes or no. 
Analysis 
Frequency analysis of responses for all covariates and outcomes was performed for the entire sample and 
for each COB group. Logistic regression was used to determine significant differences between COB 
groups in unadjusted models. To examine the association between country of birth and CV health factors, 
we adjusted the models for significant covariates using the following stepwise process. For each outcome 
of interest, covariates that were significantly associated with the outcome variable (p < .05) were included 
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in a multivariable logistic regression model. Using backward sequential selection, the non-significant 
covariates were deleted from the model one at a time removing the covariate with the highest p-value 
each time. If COB was not associated with the outcome variable, no additional analyses was performed. 
Odds ratios and 95% confidence intervals are presented for logistic regression analyses. All analyses 
included survey weights and were conducted in SAS Enterprise version 5.1 [44]. All analyses and coding 
were double checked for accuracy by the New York City Department of Mental Health and Hygiene. 
Results 
 
The sample characteristics are shown in table 1. Prevalence of CV health and behavioral factors by COB 
are shown in table 2 and figure 1 respectively.  
Diabetes Mellitus 
The overall prevalence of DM for NHBs in the sample was 12.6% (Table 2). NHB immigrants from 
Guyana (17.3%) and Jamaica (15.9%) reported significantly higher rates of DM compared to U.S. born 
black blacks (11.8 %). NHB Guyanese immigrants were 57% more likely to report DM than U.S. born 
blacks (OR =1.57; 95% CI = 1.04-2.36) however, this association was not statistically significant after 
adjusting for age and employment. NHB Jamaican immigrants were 42% more likely to report having 
DM compared to U.S. born blacks (OR = 1.42; 95% CI = 1.10-1.83). This association remained 
significant even after adjusting for age and employment (OR = 1.45; 95% CI = 1.08-1.93).  
Hyperlipidemia 
The overall prevalence of hyperlipidemia for the sample was 26.2% (Table 2) with no significant 
differences in the odds of reporting hyperlipidemia among NHB immigrant sub-groups compared to U.S 




The overall prevalence of hypertension for the sample was 35.5%. NHB Haitians had significantly lower 
odds (31%) of reporting hypertension than U.S born blacks (OR = 0.69; 95% CI =0.48-1.00) but this 
association was not significant (OR = 0.69; 95% CI =0.45-1.04) after adjusting for age, sex, education, 
employment and physical activity. 
Overweight/Obese 
The overall sample prevalence rates for overweight and obesity were 67.4% (Table 2). Both NHB 
Guyanese (OR = 0.72; 95% CI = 0.58-0.88) and Jamaican immigrants (OR = 0.65; 95% CI =0.47-0.89) 
were less likely to overweight/obese in comparison to U.S. born blacks when adjusting for age, sex and 
health insurance (Table 3). NHB Haitians displayed no significant differences in prevalence rates for 
overweight/obesity from U.S. born blacks. 
Discussion 
 
Previous studies have consistently highlighted that Caribbean born blacks tend to fair better than U.S. 
born blacks on several indicators of health [24, 33, 45]. Our study provides evidence that there is a 
mixture of CVD health advantages and disadvantages among NHB Caribbean sub-groups in comparison 
to U.S. born blacks. Some researchers attribute health advantages to “immigrant selectivity” and “cultural 
buffering”. Respectively, these theories propose that more educated, healthier immigrants are more 
motivated to migrate; and cultural factors cause immigrants low tendency to partake in smoking, alcohol 
consumption or to have negative health outcomes [46].  
Our analyses depict “immigrant selectivity” and “cultural buffering” in interestingly opposite ways 
among NHB Haitian immigrants. Prior to 2015, the majority (98%) of Haitian immigrants to the U.S. 
received lawful permanent residency status through family ties, and as refugee or asylum seekers [47]. 
Due to their reasons for migration, it may be argued that these immigrants might be less than positively 
selected on factors such as health and education.  
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However, upon arrival in the U.S., their new status may have granted them opportunities to seek 
employment and higher education in the U.S. Our data depict higher education, greater employment and 
lower prevalence of CV health factors for NHB Haitians in comparison to their Jamaican and Guyanese 
counterparts, but lower prevalence of health insurance and access to health care. Consistent with previous 
literature, Haitian immigrants in our sample experience greater healthcare access challenges, likely 
resulting from linguistic barriers, lack of insurance and cultural practices and beliefs that favor traditional 
over western medicine [48-51]. Evidently, the “cultural buffer” that supports positive behaviors may also 
limit health seeking behaviors. These barriers to health care access may present fewer opportunities for 
diagnosis of CV health factors relative to their NHB Jamaican and Guyanese counterparts. 
NHB Jamaican immigrants had a significantly greater risk of reporting DM - and Guyanese immigrants, a 
nearly significant greater risk - than U.S. born blacks when controlling for age and employment. This may 
be partly explained by the acculturation process. Acculturation is defined as changes that occur as a result 
of contact with a dissimilar group of people and social influences [52]. Acculturation implies adoption of 
foreign cultures, beliefs, behaviors and lifestyles (potentially unhealthy), and resultant association with 
poorer health outcomes [53]. Acculturation may explain these results in two ways. First, in comparison to 
Haiti, Jamaica and Guyana have more stable economies that may facilitate cultural contact and adoption 
of the U.S. lifestyle through globalization prior to migration. Consequently, their cultural “buffer” may 
have eroded prior to migration making them more susceptible to negative effects of acculturation. 
Secondly, Guyanese and Jamaican immigrants may have better English proficiency and consequently 
experience acculturation more rapidly upon migration in comparison to their French speaking Haitian 
counterparts. Additionally, data from Jamaica and Guyana show that prevalence of chronic diseases have 
been increasing rapidly over the last 15-20 years [18, 23] among Caribbean residents prior to departure 
for the U.S. 
Despite these patterns of higher prevalence of DM among Guyanese and Jamaican immigrants, the 
contrary was observed in rates of overweight and obesity, where a health advantage was found. When 
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controlling for age, sex and health insurance, NHB Guyanese and Jamaican immigrants were less likely to 
be overweight/obese in comparison to U.S born blacks. The reasons for this transposition in health 
outcomes among the AC sub-groups is unclear. Behavioral (e.g., salt, sugar consumption), genetic, or 
social factors not assessed or acculturation may play a role in these country of birth differences exhibited 
for overweight/obesity among the AC sub-groups.  
These findings should be interpreted in light of some limitations. The prevalence of CV health factors was 
self-reported, which may have resulted in underestimated prevalence rates particularly in those 
individuals who are undiagnosed. There were smaller samples of NHB immigrants from Guyana, Haiti 
and Jamaica in comparison to U.S born blacks, which may have affected the precision of the estimates. 
Finally, survey items were not an exact representation of established guidelines by the AHA. The unique 
ability of CHS to delineate the sub-populations of interest and provide reliable population estimates far 
outweigh these limitations.  
New Contribution to the Literature 
To our knowledge, this is the first study to examine CV health factors among AC immigrant subgroups 
disaggregated by country of birth. Our study highlights the value in disaggregating the AC immigrant 
sub-groupings that may conceal critical health disparities. Our findings imply that specific sub-groups of 
AC immigrants are more vulnerable to certain CV health factors than others, providing information about 
the most at-risk populations for disease-specific programmatic and/or policy intervention. In addition, this 
study marks an initial step in delineating a population that has been understudied in immigrant health 
research. 
To further identify reasons for health disparities among the AC immigrant populations, an exploration of 
ethnic heterogeneity is warranted. Ethnic background (country of birth) may be as crucial as racial group 
in understanding immigrant health disparities. Further analyses into country of birth differences should be 
replicated in nationally representative surveillance in the U.S., incorporating assessments of social 
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determinants of health such as acculturation, length of residency and perceived discrimination that may 
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Table 1: Sample Characteristics by Country of Birth of non-Hispanic Blacks, New York City Community Health Survey, 2010-2014. 
 
Table 1. Sample Characteristics by Country of Birth of non-Hispanic Blacks, New York City Community Health Survey, 2010-2014. 
Weighted %  ( 95% CI )              










Age Group      
18-24  9.3*  (4.16-14.48) 13.1* (6.47-19.79) 10.0 (6.96-13.08) 19.4 (17.63-21.25) 
 
17.0 (15.55-18.54) 
25-44 35.6 (28.75-42.50) 47.3 (39.12-55.52) 37.3 (33.17-41.51) 37.5 (35.56-39.38) 
 
 37.8 (36.18-39.49) 
45-64 39.3 (32.30-46.26) 30.9 (23.76-38.02) 38.2 (34.24-42.14) 29.4 (27.73-30.97) 
 
31.4 (29.94-32.86) 
65+ 15.8 (10.71-20.84) 8.7* (4.77-12.57) 14.4 (11.75-17.15) 13.7 (12.67-14.81) 
 
13.7 (12.75-14.68) 









Education      









 13.1 (11.77-14.39) 14.0 (12.84-15.16) 








 33.8 (31.97-35.72) 
 
34.8 (33.14-36.41) 



















































 34.1 (32.33-35.87) 
 
31.6 (30.06-33.08) 
Insurance       
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Health Access      
No 8.1* (4.12-12.17) 16.7* (10.27-23.22) 10.0 (7.48-12.54) 10.4 (9.13-11.64)  10.5 (9.42-11.59) 
*Estimate should be interpreted with caution Estimate's Relative Standard Error (a measure of estimate precision) is greater than 30%, or 





Table 2: Cardiovascular Health Factors for non-Hispanic Blacks by Country of Birth, New York City Community Health Survey, 2010-2014. 
 
*Estimate should be interpreted with caution Estimate’s Relative Standard Error (a measure of estimate precision) is greater than 30% or 95% Confidence Interval half-width is greater than 10 or the 







Table 2: Cardiovascular Health Factors for non-Hispanic Blacks by Country of Birth, New York City Community Health Survey, 2010-2014. 
Weighted % (95% confidence intervals) 







n = 5987 
Total  
n=7678 
      
Diabetes 17.3 (77.04-88.35) 8.7* (4.70-12.70) 15.9 (12.84-18.99) 11.8 (10.68-12.85) 
 
12.6 (11.57-13.60) 
Hyperlipidemia 28.3 (22.01-34.67) 23.3 (16.45-30.12) 28.6 (25.00-32.20) 
 
25.7 (24.14-27.32) 26.2 (24.81-27.60) 
 
Hypertension 38.2 (31.31-45.10) 27.3 (20.26-34.42) 
 
38.9 (34.90-42.92) 35.2 (33.40-36.92) 
 
35.5 (33.98-37.06) 
Overweight/obese 62.2 (55.10-69.30) 73.8 (66.65-80.91) 
 






Table 3: Unadjusted and Adjusted Odds Ratios (95% CI) for CV Health Factors by Country of Birth, 




Table 3: Unadjusted and Adjusted Odds Ratios (95%CI) for CV Health Factors by Country of Birth, New York 
City Community Health Survey, 2010-2014. 
Diabetes Unadjusted Model (OR(95%CI) Adjusted Model a 
(OR(95%CI) 
U.S. Black (referent) 1.00 1.00 
Guyana 1.57 (1.04-2.36) 1.48 (0.96-2.28) 
Haiti 0.71 (0.43-1.20) 0.83 (0.50-1.36) 
Jamaica 
 
1.42 (1.10-1.83) 1.45 (1.08-1.93) 
Hyperlipidemia Unadjusted Model Adjusted Model 
U.S. Black (referent) 1.00 - 
Guyana 1.14 (0.83-1.58) - 
Haiti 0.88 (0.59-1.30) - 
Jamaica 
 
1.16 (0.95-1.41) - 
Hypertension Unadjusted Model Adjusted Model b 
U.S. Black (referent) 1.00 1.00 
Guyana 1.14 (0.84-1.54) 0.88 (0.63-1.23) 
Haiti 0.69 (0.48-1.00) 0.69 (0.45-1.04) 
Jamaica 
 
1.17 (0.98-1.41) 0.97 (0.78-1.20) 
Overweight/Obese Unadjusted Model Adjusted Model c 
U.S. Black (referent) 1.00 1.00 
Guyana 0.77 (0.56-1.05) 0.65 (0.47-0.89) 
Haiti 1.31 (0.90-1.91) 1.30 (0.87-1.93) 
Jamaica 0.82 (0.67-1.00) 0.72 (0.58-0.88) 













a. Note: Prevalence estimates for current/former smokers (Haiti), no fruit/vegetable consumption (Guyana) and 2+ soda consumption 


























Figure 1: Health Behaviours by Country of Birth for Non Hispanic Blacks
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Abstract 
 
Cardiovascular disease (CVD) disproportionately affects non-Hispanic blacks (NHB) in the United States 
(U.S.). Afro-Caribbean (AC) immigrants comprise over fifty percent of the immigrant black population 
and are critical in understanding the health trajectories of blacks in the U.S. We assessed the relationship 
between length of residence (proxy measure for acculturation) and cardiovascular health (CVH) based on 
American Heart Association’s (AHA) seven ideal cardiovascular health components among AC 
immigrants in New York City (NYC). CVH scores were categorized into poor/intermediate CVH (0-3 
components) or ideal CVH (≥ 4 components). Multivariable logistic regression was used to examine the 
association between length of residence in the U.S. and poor/intermediate CVH. The odds of 
poor/intermediate CVH was significantly higher for Guyanese (OR = 3.51; 95% CI: 1.03-11.95) and 
Haitian immigrants (OR =8.02; 95% CI 1.88-34.12) residing in the U.S. for ≥ 10 years than for those 
living in the U.S. for < 10 years. Length of residence was not significantly associated with CVH among 
Jamaican immigrants. We found evidence of ethnic differences in the association between acculturation 
and CVH among AC immigrants in a major metropolitan city. Culturally tailored interventions are needed 
to improve the CVH of AC immigrants as they become integrated into the U.S., with special 
consideration of country of birth. 












Cardiovascular disease (CVD) remains the leading causes of death in the U.S. [1]. Through its 
strategic goals, the American Heart Association (AHA) conceptualized the cardiovascular health index 
(CVHI) to account for an individual’s total cardiovascular health (CVH) profile using seven health 
metrics [1]. The metrics include fasting plasma glucose, total cholesterol, blood pressure, body mass 
index (BMI), physical activity, diet and smoking status [1]. Each metric was assigned categories of value 
ranges labeled as “poor”, “intermediate” or “ideal” [1]. Further, the AHA placed special emphasis on the 
significance of addressing disparities among underserved minority groups in an effort to expand its 
preventative goals [1]. Blacks in the U.S. have a significantly higher prevalence of CVD and known risk 
factors than any other racial/ethnic minority group [2]. By 2035, it is projected that blacks will have the 
highest rates of CVDs in relation to other races [3]. Additionally, using the CVHI, it has been shown that 
ideal levels of all seven metrics are lower among black populations in the U.S. [4, 5]. 
Blacks in the U.S. are a heterogeneous group comprised of African and Afro-Caribbean 
immigrants [6]. Afro-Caribbean (AC) immigrants are people of Caribbean/West Indian origins from 
countries such as Guyana, Haiti and Jamaica [7]. There are approximately four million Caribbean 
immigrants in the U.S. and they make up more than half of the immigrant black population in the U.S. [8, 
9]. Thus, it is critical to understand the health trajectory of this population to promote CVH. Few 
published studies have examined the risk of CVD among AC immigrants in the U.S. [10, 11] partly 
owing to AC immigrants being subsumed into the category of black/African American along with African 
immigrants [12]. The few published studies have identified a CVH advantage among AC immigrants in 
comparison to U.S. born blacks [13-15]. AC immigrants have been identified to have lower risk markers 
for coronary heart disease and lower rates of coronary artery disease mortality rates than U.S. born blacks 
[11, 15]. However, as identified in other immigrant groups, this favorable health advantage may diminish 




Length of residence has consistently been used as a proxy for acculturation [16, 19]. 
Acculturation refers to psychological and cultural changes that occur as a result of persistent and first 
hand contact with two or more cultural groups [20, 21]. Increased residence in the U.S. may propel 
continuous contact with socio-cultural and environmental factors that negatively affect immigrants’ health 
[22, 23]. The proxy measure assumes greater length of residence is associated with greater acculturation, 
thus adopting a more “western” (and potentially unhealthy) lifestyle and loss of health behaviors 
associated with immigrants’ home countries [17, 24]. Length of residence therefore, importantly denotes 
how social contexts and migration processes affect health. 
Studies examining the impact of length of residence on the CVH of immigrants have found mixed 
results. For instance, a cross-sectional sample of West African immigrants residing ≥ 10 years in the U.S. 
had higher odds of hypertension and obesity among females and males respectively compared to more 
recent immigrants [12]. Among Hispanic immigrants, increased residence in the U.S. has been shown to 
be both detrimental and beneficial to CVH [25-28]. Among Asian immigrants, increased length of 
residence has been found to be associated with increased smoking rates [26, 29], better dietary practices 
[30-32] and increased physical activity [33]. 
There are significant gaps in knowledge on the association between acculturation and CVH 
among ACs in the U.S. Additionally, the relatively few studies focusing on CVH and AC immigrants are 
limited by a lack of examination of country of birth (COB) differences among AC subgroups. AC 
immigrants are a diverse group with different languages, immigrant selectivity, socio-political and 
economic backgrounds that may influence different post-migration health outcomes [15, 34-36]. Further, 
AHA metrics have not been broadly studied or applied to the AC immigrant population. Hence, we 
sought to assess the relationship between length of residence in the U.S. and CVH for a population of AC 
immigrants. We hypothesized that ACs with greater length of residence (≥10 years) will have a higher 







This study used data from the New York City (NYC) Department of Health and Mental Hygiene 
Community Healthy Survey (CHS) 2010-2014. The CHS is a cross-sectional telephone survey of 
approximately 9,000 randomly sampled NYC non-institutionalized residents ≥ 18 years. Data from the 
random sample are weighted to properly represent the NYC population [37]. The CHS utilized a 
computer-assisted telephone interviewing system (CATI), and interviews were conducted in English, 
Spanish, Russian, Mandarin and Cantonese. The CHS captures neighborhood and citywide estimates of a 
variety of chronic diseases and behavioral risk factors of the NYC population. One adult is randomly 
selected from the household to complete the survey then consent information is received [38]. The 2010-
2014 combined years’ analyses are weighted to the NYC adult residential population as per Census 2010 
and the 2011-2013 American Community Survey. Detailed information of the CHS methodology is 
published elsewhere [37]. Institutional Review Board was not required for this study as the data were de-
identified and provided under a data use agreement. 
 Study Population and Sample 
 
The study population consisted of AC immigrant respondents who reported their race as non-
Hispanic Blacks (NHB) and place of birth as Guyana (n= 369), Haiti (n= 291) or Jamaica (n= 1031) in the 
CHS. These three sub-groups provide the largest samples of AC-immigrants residing in NYC [39]. 
Respondents’ place of birth was ascertained from the question “Where were you born? Please tell me the 
country” in the CHS. 
Calculation of Cardiovascular Health 
 
CVH was assessed from CHS self-report data using methodology adapted from previous studies 
[40, 41]. CVH incorporated seven metrics (fasting glucose, total cholesterol, blood pressure, body mass 




CHS items. Diabetes, high cholesterol and high blood pressure were self-reported as “yes” or “no” on the 
CHS survey and were categorized as “not ideal” = 0 or “ideal” =1, respectively. The survey responses 
from the CHS did not capture information on “intermediate” category for each health factor. Hence, each 
behavioral factor and BMI were also categorized as “ideal” or “not ideal” as adapted from previous 
studies [40, 41]. BMI was categorized as not ideal (overweight/obese) and ideal (underweight/normal). 
For physical activity, “ideal” or “not ideal” was determined from a self-reported “yes” or “no” 
respectively on CHS survey question: “during the past 30 days, other than your regular job, did you 
participate in any physical activities or exercises such as running, calisthenics, golf, gardening, or walking 
for exercise?”  Regarding diet, respondents who reported having consumed ≥ 5 servings of fruit and or 
vegetable yesterday were classified were classified as “ideal”. Respondents who reported < 5 servings 
were classified as “not ideal”. For smoking status, respondents who reported never having smoked at least 
100 cigarettes in their lifetime were considered “ideal” and those who reported to be current or former 
smokers were considered “not ideal”. The seven metrics were summed together and could range from 0-7.  
For the purpose of this study the overall CVH score was further grouped into three categories: 
“ideal” where the overall CVH score was ≥ 4; “intermediate” where the overall CVH score ranged from 
2-3; and “poor” where the overall CVH score ranged from 0-1 [42]. After conducting cross tabulations of 
length of stay and CVH as three categories (ideal, intermediate and poor), there was a paucity of 
individuals in the poor category. Therefore, intermediate and poor categories were combined into a single 
group for more stable estimates for each country of birth group. This CVH variable was analyzed as a 
dichotomous variable coded as 0 for “ideal” CVH and 1 for “poor/intermediate” CVH.  
Independent Variables  





Length of residence in the U.S. was determined from the question “how long have you lived in 
this country?” Responses were categorized as <5 years, 5-9 years and ≥ 10 years. This variable was 
dichotomized into <10 years and ≥10 years based on prior literature among U.S. immigrants [43, 44].  
Covariates 
Covariates for this study included demographic information on the participant’s age (18-44, 45-
64, 65+ years), sex (male, female), education (high school graduate or less education, some college or 
higher), employment status (employed, not in the labor force/unemployed), health insurance (insured, 
uninsured) and healthcare access. Healthcare access was determined from the question “Was there a time 
in the past 12 months when you needed medical care but did not get it?” Responses were dichotomized 
into yes or no. Responses were reversed coded to satisfy having healthcare access or not. 
Statistical Analysis 
 
Analyses were conducted in SAS 9.3[45] with p values of ≤ 0.05 considered significant for all 
analyses. To account for complex survey design each analysis included weights. We compared the crude 
prevalence of sample socio-demographic characteristics, CVH score metrics and CVH groups (ideal, 
intermediate/poor) by COB. Chi-square analysis were used to assess the relationship among socio-
demographic characteristics and COB. 
  Multiple logistic regression analyses were used to determine the association between length of 
residence and CVH group (ideal vs poor/intermediate) for each COB. First, we performed univariable 
logistic regression models for each independent variable and CVH group. Second, multivariable models 
were assessed which included all covariates (age, sex, education, employment, insurance and healthcare 
access). These covariates were included in the model because of their theoretical significance and use in 
prior immigrant studies [16, 46]. Odds ratios and 95% confidence intervals are reported. Analyses and 







Descriptive characteristics of the sample are described in table 1. The majority (76.4%) of AC 
immigrants reported residing in the U.S. for ≥ 10 years. Almost half of the sample was younger than 45 
years old. Most AC immigrants in the sample reported being a high school graduate or having less 
education (53.9%), employed (61.9 %) and insured (76.6%). Among the subgroups, Haitian immigrants 
were more likely to have more than a high school degree (56.7%) in comparison to Guyanese (42.9) and 
Jamaican (44.0%) immigrants ,  χ² (4, 1688) = 22.2, p = 0.02. 
CVH Score Metrics and CVH groups 
 
Table 1 also shows that among the AC immigrant subgroups, the greatest prevalence of achieving 
the “ideal” category of the behavioral risk factors was for smoking status (i.e., had not smoked at least 
100 cigarettes in their lifetime; Guyana = 82.2%, Haiti=87.1% and Jamaica = 86.9%). The prevalence of 
meeting “ideal” metabolic health factors was highest for diabetes (i.e., participant had never been told by 
a health professional they had diabetes) for all three subgroups (Guyana = 82.7%, Haiti = 91.3% and 
Jamaica = 84.1%). For all seven health metrics, AC immigrants were least likely to achieve ideal dietary 
health (Guyana = 5.9%2, Haiti = 7.9%3 and Jamaica = 9.2%). The prevalence of overall CVH group (ideal 
vs poor/intermediate) for each AC subgroup is shown in figure 1. 
Association between Length of Residence and CVH group by COB 
 
Table 2 shows univariable and multivariable analyses for the association between length of 
residence and CVH group by COB. In univariable analysis, Guyanese immigrants residing in the U.S. 
                                                     
2,3 Estimate should be interpreted with caution Estimate's Relative Standard Error (a measure of estimate precision) is greater than 30%, or the 







≥10 vs. <10 years were more likely to have intermediate/poor CVH (OR = 4.88; 95% CI: 1.69-14.11). In 
multivariable analysis, the association remained although reduced (OR = 3.51; 95% CI: 1.03-11.95). 
Results were similar for Haitian immigrants in both models. Haitian immigrants residing in the U.S. for ≥ 
10 years were more likely to have poor/intermediate CVH than Haitian immigrants residing in the U.S. < 
10 years (OR = 10.17; 95% CI 3.06-33.80). This association remained significant, although attenuated in 
the multivariable model adjusting for all known covariates (OR = 8.02; 95% CI 1.88-34.12). In both 
adjusted and unadjusted analysis, the results for Jamaican immigrants showed that length of residence 
was not associated with CVH. 
Discussion 
 
Our analyses yield important insights regarding the association between CVH and length of 
residence in the U.S. among AC immigrants from Guyana, Jamaica and Haiti in a major metropolitan 
city. Firstly, we observed that greater length of residence was associated with poor/intermediate CVH but 
only among Guyanese and Haitian immigrants. This result is consistent with prior studies among 
Ghanaian and Nigerian immigrants that found increased length of residence in the U.S. to be associated 
with higher odds of having elevated CVD risk [44]. Similar results were also found among ethnically 
diverse immigrants using data from the National Health Interview Survey (NHIS), greater length of 
residence in the U.S. was associated with higher prevalence of cardiovascular risk factors [16, 46]. 
Previous studies have examined the relationship between length of residence and individual 
cardiovascular risk factors among immigrant groups [16, 47, 48]. However, the use of a CVH score gives 
a more salient representation of overall health in comparison to individual components of the score [49]. 
To our knowledge, this is the first study to examine the association between length of residence and CVH 
score using AHA metrics among AC immigrant subgroups. 
In contrast, we did not find an association between length of residence and CVH among Jamaican 
immigrants. Similar results have been found in studies examining single cardiovascular risk factors. 




Asian immigrants and found that length of residence was not associated with cardiovascular risk factors 
except overweight/obesity [30]. Likewise, another study among Asian immigrants found no association 
between length of residence and obesity; however, further ethnic subgroup analysis yielded significant 
associations for certain Asian ethnic subgroups [47]. This study develops on previous immigrant CVH 
studies by applying a comprehensive measure of CVH instead of individual risk factors. The results of the 
study also highlight the importance of sub-group investigation among regional groups that have very 
different genetic, social and cultural histories such as the Caribbean region.  
In a broad context, the use of length of residence as a proxy measure for acculturation implies 
exposure to the psychosocial, cultural and environmental factors of U.S. society [50]. Cumulative 
exposure to these factors may influence psychosocial stressors [51]. Psychosocial stressors have been 
shown to be associated with adverse CVH outcomes and health behaviors [52-56]. In our sample, length 
of residence was associated with poor/intermediate cardiovascular health among Guyanese and Haitian 
immigrants, but not among Jamaican immigrants. One possible explanation for these differential 
outcomes is the varying experiences and social capital of black immigrants in the U.S. For example in our 
sample, Guyanese immigrants had significantly lower percentage of individuals reporting to have some 
form of college education or more. Haitian immigrants experience a double minority status of being non-
native English speakers and black [57]. Linguistic barriers may prevent healthcare utilization and uptake 
of health services [58, 59]. Furthermore, a combination of stress and linguistic barriers may yield greater 
odds of adverse health outcomes in comparison to immigrants without a language barrier[59].  
This study is limited in a number of ways. The cross-sectional nature of the data does not allow 
causal inferences or to assess temporal changes in immigrants’ health. The prevalence of cardiovascular 
risk factors was self-reported; recall bias, cultural barriers or underestimation especially among the 
undiagnosed may limit accuracy of reports. Length of residence although conventionally used as a proxy 
for acculturation may not capture all the multidimensional facets of acculturation. The study may be 




prevalence estimates for CV risk factors were unreliable for some sub-groups. The study has noteworthy 
strengths despite these limitations. A key strength is the use of the CHS data, which allows for COB 
stratification and analysis among three major AC immigrant groups in NYC. To our knowledge, this is 
the first examination of CVH using AHA metrics in the AC immigrant population. The study also 
highlights the importance of examining COB differences in an immigrant population that is usually 
grouped together with other racial/ethnic or regional groups. 
Guyanese and Haitian immigrants could benefit from tailored strategies to address modifiable 
CVD risk factors. Longitudinal studies among Guyanese and Haitian subgroups are also needed to assess 
aspects of acculturation that may influence CVD risk such as changes in behavioral factors such as diet, 
physical activity and use of preventative services. Studies should also assess other social factors such as 
post-migration stress that may give rise to increased risk of CVD over time among AC immigrant sub-
groups. Additionally, emphasis should be placed on CVH disparities among understudied black 
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Table 1. Descriptive Characteristics by Country of Birth among Afro-Caribbean Adult Immigrants, New York City Community Health Survey, 2010-2014. 
Weighted % (95% CI)         
Table 1. Descriptive Characteristics by Country of Birth among Afro-Caribbean Adult Immigrants, New York City Community Health Survey, 2010-2014. Weighted % 
(95% CI)          
 (%) Guyana 
(n =369) 95% CI 
Haiti 
(n=291) 95% CI 
Jamaica 
(n=1031) 95% CI 
Total 
(n=1691) 95% CI 
Age Group 
18-44 44.9 (37.7, 52.2) 60.4 (52.7, 68.1) 47.4 (43.1,51.6) 49.3 (46.0, 52.7) 
45-64 39.3 (32.3, 46.3) 30.9 (23.7, 38.0) 38.2 (34.2, 42.1) 37.0 (33.9, 40.2) 
65+ 15.8 (10.7, 20.8) 8.7* (4.8, 12.6) 14.4 (11.7, 17.2) 13.6 (11.5, 15.7) 
P value    0.02 
Female 56.6 (49.4, 63.7) 55.6 (47.4,63.8) 61.5 (57.4, 65.6) 59.2 (56.0, 62.5) 
P value    0.30 
Education 
≤ High School 57.2 (50.1, 64.2) 43.3 (34.8, 51.7) 56.0 (51.8, 60.2) 53.9 (50.6, 57.3) 
Tech School/College Grad 42.9 (35.8, 49.9) 56.7 (48.3, 65.2) 44.0 (39.8, 48.2) 46.1 (42.7, 49.4) 
P value    0.02 
Employment 
Unemployed/Not in Labor Force 38.2 (31.2, 45.2) 42.4 (34.0, 50.7)  36.6 (32.5, 40.7) 38.1 (34.8, 41.4) 
P value    0.79 
Insurance 
   
Uninsured 19.8 (14.1-25.6) 23.4 (15.7, 31.2) 24.7 (21.0, 28.4) 23.3 (20.4, 26.3) 
P value    0.45 
Healthcare Access 
No 8.1 (4.1, 12.2) 16.7 (10.3, 23.2) 10.0 (7.5, 12.5) 10.9 (8.7, 13.0) 
P value    0.03 
Length of Residence     
<10 years 20.5 (14.4, 26.7) 26.4 (18.2, 34.1)* 23.9 (20.1, 27.7) 23.6 (20.6, 26.7) 
≥10 years 79.5 (73.3, 85.6) 73.6 (65.3, 81.8) 76.1 (72.3, 79.9) 76.4 (73.3, 79.4) 
P value    0.50 
Cardiovascular Health Score Components     
Diabetesa  
0- Not Ideal 
 
17.3 (11.6, 23.0) 
 
8.7* (4.7, 12.7) 
 
15.9 (12.8, 19.0) 
 
14.9 (12.5, 17.2) 
1- Ideal 82.7 (77.0, 88.4) 91.3 (87.3, 95.3) 84.1 (81.0, 87.2) 85.1 (82.8, 87.5) 
Cholesterolb 
0- Not Ideal 
 
28.3 (22.0, 34.7) 
 
23.3 (16.4, 30.1) 
 
28.6 (25.0, 32.2) 
 
27.5 (24.7, 30.4) 
1- Ideal 71.7 (65.3, 78.0) 76.7 (69.9, 83.6) 71.4 (67.8, 75.0) 72.5 (69.6, 75.3) 
Blood pressurec 
0- Not Ideal 
 
38.2 (31.3, 45.1) 
 
27.3 (20.3, 34.4) 
 
38.9 (34.9, 42.9) 
 
36.5 (33.4, 39.7) 
1- Ideal 61.8 (54.9, 68.7) 72.7 (65.6, 79.7) 61.1 (57.1, 65.1) 63.5 (60.3, 66.6) 
BMId 
0- Not Ideal 
 
62.2 (55.1, 69.3) 
 
73.8 (66.6, 80.9) 
 
63.7 (59.6, 67.9) 
 
65.3 (62.1, 68.5) 
1- Ideal 37.8 (30.7, 44.9) 26.2 (19.1, 33.4) 36.3 (32.1, 40.4) 34.7 (31.5, 37.9) 
Physical Activitye 
0- Not Ideal 
 
27.7 (21.0, 34.4) 
 
29.6 (22.1, 37.0) 
 
21.7 (18.2, 25.3) 
 
24.6 (21.7, 27.6) 
1- Ideal 72.3 (65.6, 79.0) 70.4 (63.0, 77.9) 78.3 (74.7, 81.8) 75.4 (72.4, 78.3) 
Dietf 
0- Not Ideal 
 
94.1 (91.0, 97.2) 
 
92.1 (86.8, 97.3) 
 
90.8 (88.2, 93.4) 
 
91.8 (88.2, 93.4) 
1- Ideal 5.9* (2.8, 9.0) 7.9* (2.7, 13.2) 9.2 (6.6, 11.8) 8.2 (6.6, 11.8) 
Smoking statusg 
0- Not Ideal 
 
17.8 (12.2, 23.4) 
 
12.9* (7.5, 18.3) 
 
13.1 (10.5, 15.8) 
 
14.2 (11.9, 16.4) 
1- Ideal 82.2 (76.6, 87.8) 87.1 (81.7, 92.5) 86.9 (84.2, 89.5) 85.8 (83.6, 88.1) 
* Estimate should be interpreted with caution Estimate's Relative Standard Error (a measure of estimate precision) is greater than 30%, or the 95% Confidence Interval half-width 
is greater than 10 or the sample size is too small, making the estimate potentially unreliable. 
 
 
a. Diabetes: Not Ideal: Participant was told by a health professional they had diabetes. Ideal: Participant had never been told  by a health professional they had diabetes 
b. Cholesterol: Not ideal: Participant was told by a health professional they had high cholesterol. Ideal: Participant had never been told  by a health professional they had high 
cholesterol 
c. Blood pressure: Not ideal: Participant was told by a health professional they had high blood pressure. Ideal: Participant had never been told  by a health professional they had 
high blood pressure 
d. BMI: Not ideal: Participant is overweight Ideal: Participant is underweight/normal weight 
e. Physical Activity: Not Ideal: Participant did not participate in any physical activities or exercises such as running, calisthenics, golf, gardening, or walking for exercise during 
the past 30 days, other than their regular job Ideal: Participant did participate in physical activities or exercises such as running, calisthenics, golf, gardening, or walking for 
exercise during the past 30 days, other than their regular job 
f. Diet: Not ideal: Participant consumed < 5 servings of fruits and vegetables per day Ideal: Participant consumed ≥ five servings of fruit and vegetables per day 






Table 2: Logistic Regression Analyses of the Association between Length of Residence and Poor/ Cardiovascular Health, among Afro-Caribbean Adult 




a. Length of residence (LOR): Model 1: unadjusted association between LOR and poor/intermediate cardiovascular health. Model 2: adjusted for sex, education, employment, insurance status, healthcare 
access. 
 
Table 2: Logistic Regression Analyses of the Association between Length of Residence and Intermediate/Poor Cardiovascular Health, among Afro-Caribbean 
Adult Immigrants, New York City Community Health Survey, 2010-2014. 
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Figure 1: Prevalence of Ideal and Intermediate/Poor Cardiovascular Health Score by Country of Birth of 










Figure1: Prevalence of Cardiovascular health Group by Country 
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Cardiovascular diseases disproportionately affect Non-Hispanic blacks in comparison to any other ethnic 
group in the United States (U.S.). Despite their prominent presence in the U.S. as the largest black 
immigrant group, Afro-Caribbean (AC) immigrants are underrepresented in health research. Social 
determinants have been examined as a contributor to racial/ethnic disparities in cardiovascular health 
though not among AC immigrants. Using the American Heart Association’s (AHA) ideal metrics for 
CVH, we examined the social determinants associated with poor/intermediate CVH among three AC 
immigrant sub-groups in NYC. Using logistic regression analysis, we examined the relationship between 
social determinants and CVH by country of birth for Jamaican, Haitian and Guyanese adult immigrants. 
Education and employment were significantly associated with poor/intermediate CVH among Jamaican 
immigrants in unadjusted models, but only education remained significant after adjusting for relevant 
covariates. Jamaicans with high school education or less were more likely to have poor/intermediate CVH 
than those with at least some college education (OR = 1.69; 95% CI 1.10-2.60). Education, employment, 
health insurance and health care access were not significantly associated with CVH among Guyanese and 
Haitian immigrants. Since there are ethnic differences in social determinants of CVH among AC 
immigrants, future health research among AC immigrants should consider country of birth differences in 
order to identify and address health disparities among this population. 
Keywords: cardiovascular health, Afro-Caribbean, immigrants, social determinants
 






Cardiovascular diseases (CVD) remain the number one cause of death worldwide despite a reduction in 
CVD mortality rates [1]. In the United States (U.S.) CVDs account for one in every three deaths annually 
and are significant contributors to racial/ethnic health disparities [1]. Non-Hispanic blacks (hereafter 
blacks) have the highest rates of cardiovascular and metabolic diseases compared to any other 
racial/ethnic group in the U.S. [1, 2]. Most notably, blacks have one of the lowest rates of individuals 
meeting recommended fruit and vegetable dietary intake, and highest rates of physical inactivity among 
all ethnic groups [1].  
Social determinants of health are “the circumstances in which people are born, grow, live, work and age, 
and the systems put in place to deal with illness” [3]. Consistent findings show that social determinants 
such as education, employment, socioeconomic status and marital status may contribute to the 
development of CVDs [4-10], and may explain racial disparities in cardiovascular health (CVH) between 
different racial/ethnic groups [11]. Accordingly, the American Heart Association (AHA) emphasizes the 
importance of focusing on social determinants to achieve its goal of improving CVH among all 
Americans [2]. The AHA highlights socio-economic status (SES), race/ethnicity, social support, culture, 
access to medical care, residential environments as their foremost social determinants, and their 
relationship to cardiovascular outcomes [4].  
In the U.S., research on cardiovascular health and risk factors among immigrants has been well-
documented [12-16]. A significant portion of this research focuses on acculturation and its impacts on 
cardiovascular health outcomes [17-20]. Less attention has been given to other social influences on CVH, 
particularly among black immigrants. There has been a consistent flow of black immigrants in the U.S. 
[21, 22] with Afro-Caribbean (AC) immigrants making up the majority of the black immigrant population 
in the U.S. [21]. Despite this, AC immigrants have been underrepresented in health research due to being 
traditionally classified as Black/African Americans along with other black immigrants [17]. Thus, it is 




The limited research shows that AC immigrants may have superior cardiovascular health than native-born 
black Americans [23-26]. However, with increased residence in the U.S. the health of immigrants 
deteriorate owing to social factors such as acculturation [12, 27, 28]. Other social determinants such as 
education, employment and healthcare access are underexplored among AC immigrants, who may be 
susceptible to negative experiences brought on by the migration process. For example, migration may 
induce additional stressors and barriers related to healthcare access [29-31]. AC immigrants may 
experience limited access to care based on immigration status and language proficiency [29]. These social 
experiences may also drive variation in CVD outcomes among AC sub-groups because there is 
considerable heterogeneity among the AC immigrant subgroups.  
AC immigrant sub-groups differ relating to language, immigrant selectivity, socio-political and economic 
backgrounds [24, 25, 32, 33]. Previous studies highlight the importance of country of birth analysis in 
assessing the health of AC immigrants [25, 32]. However, most studies examine AC immigrants as one 
monolithic group. The limitation to this type of examination is in the failure to account for ethnic and 
social variations associated with country of birth. Given the study gaps highlighted above, the purpose of 




Data from this study were obtained from the New York City (NYC) Department of Health and Mental 
Hygiene Community Healthy Survey (CHS) 2010-2014. The CHS is a cross-sectional telephone survey 
administered annually among NYC non-institutionalized residents ≥ 18 years. Roughly 9,000 residents 
are included in the survey and data from this random sample are weighted to represent the NYC 
population [34]. Interviews are conducted via a computer-aided telephone interviewing system (CATI) in 
five languages: English, Spanish, Russian, Mandarin and Cantonese. One adult is randomly selected from 
the household to participate in the survey. After informed consent, estimates on a variety of chronic 




weighted to the NYC adult residential population as per Census 2010 and 2011-2013 American 
Community Survey. Detailed information on CHS methodology is published elsewhere [34]. The study 
was exempt from Institutional Review Board as the data were de-identified and provided under a data use 
agreement. 
Study Population and Sample 
 
The study included AC immigrant respondents who reported their race as non-Hispanic Blacks (NHB) 
and country of birth (COB) as Guyana (n= 369), Haiti (n= 291) or Jamaica (n= 1031) in the CHS. 
Country of birth of the respondents were determined from the question “Where were you born? Please tell 
me the country” in the CHS. 
Main Outcome: Cardiovascular Health (CVH) 
 
CVH was assessed from seven metrics (fasting plasma glucose, total cholesterol, blood pressure, body 
mass index (BMI), physical activity, diet and smoking status) based on AHA’s definition. We adapted 
methodology from previous studies [36, 37] based on CHS items. Diabetes, high cholesterol and high 
blood pressure were self-reported as “yes” or “no” on the CHS survey and were categorized as “not ideal” 
= 0 or “ideal” =1, respectively. BMI was categorized as not ideal (overweight/obese) and ideal 
(underweight/normal). Behavioral factors were also classified as “ideal” or “not ideal”. For physical 
activity, “ideal” or “not ideal” was determined from a self-reported “yes” or “no” respectively on CHS 
survey question: “during the past 30 days, other than your regular job, did you participate in any physical 
activities or exercises such as running, calisthenics, golf, gardening, or walking for exercise?” Regarding 
diet, respondents who reported having consumed ≥ 5 servings of fruit and or vegetable yesterday were 
classified as “ideal”. Respondents who reported < 5 servings were classified as “not ideal”. For smoking 
status, respondents who reported never having smoked at least 100 cigarettes in their lifetime were 




The intermediate category was omitted because the CHS did not capture information to satisfy this 
category. All seven metrics were summed together and could range from 0-7.  
The CVH score was then categorized as “ideal” where the overall CVH score was ≥ 4; “intermediate” 
where the overall CVH score ranged from 2-3; or “poor” where the overall CVH score ranged from 0-1 
[38]. After conducting cross tabulations for each country of birth and the three category variable (poor, 
intermediate and ideal), intermediate and poor categories were combined into a single group for more 
stable estimates for each country of birth group. The CVH variable was analyzed as 0 for “ideal” CVH 
and 1 for “poor/intermediate” CVH.  
Social Determinants of Health (SDH) 
 
Education: Education status was ascertained from the question “What is the highest grade or year of 
school you completed?” Responses were coded as < high school, high school graduate, some college, or 
college graduate. This variable was recoded as high school graduate or less education, or some college or 
higher. 
Employment: The CHS categorized employment status as employed, unemployed, or not in labor force. 
This variable was recoded as employed versus unemployed/not in the labor force. 
Health Insurance Status: Health insurance was assessed from the question “Do you have any kind of 
health insurance coverage?” Response categories were “yes”, “no”, “don’t know”, “refused” and 
“missing”. This variable was recoded as yes or no; other responses were coded as missing. 
Healthcare Access: Healthcare access was derived from the question “Was there a time in the past 12 
months when you needed medical care but did not get it?” Responses were dichotomized into yes or no. 







Covariates for this study included participant’s age (18-44, 45-64, 65+ years), sex (male, female) and 
length of residence in the U.S. (< 10 years, ≥ 10 years). 
Statistical Analysis 
 
Analyses incorporated weights and were conducted in SAS 9.3[39]. We compared sample descriptive 
characteristics and prevalence of CVH groups (ideal, intermediate/poor) by COB (Table 1).  
For each COB, we fitted unadjusted and adjusted logistic regression models to determine associations 
between SDH and CVH (ideal vs intermediate/poor). Adjusted models controlled for age, sex and length 
of residence in the U.S. Odds ratios and 95% confidence intervals were reported; p < 0.05 was considered 
statistically significant. Analyses and coding were double checked for accuracy by the New York City 





The characteristics of the participants are shown in Table 1. The majority of the sample was female 
(59.2%) and reported to be high school educated or less (53.9%). Most Afro-Caribbean immigrants in this 
sample also reported to have ideal CVH (71.3%) and living in the U.S. for 10 years or more (76.4%) . 




Table 2 shows the associations between social determinants and intermediate/poor CVH. Education was 
associated with intermediate/poor cardiovascular health among Jamaican immigrants only. Jamaican 




health than those with at least some college education (OR = 1.87; 95% CI: 1.30-2.68). This association 
was retained, although slightly attenuated after adjusting for age, sex and length of residence in the U.S. 
(OR =1.69; 95% CI: 1.10-2.60).  
Employment 
 
Among Jamaican immigrants, those who were unemployed or not in the work force were more likely to 
have intermediate/poor CVH than those that were employed (OR =1.75; 95% CI: 1.21-2.52). This 
association became insignificant after adjusting for age, sex and length of residence in the U.S. (OR 
=1.47; 95% CI: 0.93-2.32). 
 Health Insurance status 
Health insurance was not significantly associated with CVH among any of the AC immigrant sub-groups. 
Health Access 
Health access was not associated with CVH among any of the AC immigrant subgroups. 
Discussion  
 
This study indicates that social determinants vary in their association with CVH among Afro-Caribbean 
immigrant subgroups. Social determinants were significantly associated with CVH in unadjusted models 
only among Jamaican immigrants, but only the lack of health insurance remained when adjusting for 
covariates. The social determinants examined here were not associated with CVH among the other ethnic 
groups (Guyana and Haiti). To our knowledge, few studies have examined CVH among afro-Caribbean 
subgroups and this is the first study to examine social determinants of health among AC subgroups using 
the AHA metrics. 
These findings support current evidence that social determinants influence CVH outcomes and contribute 




previous studies and have generally been found to have an inverse relationship with CVH [6, 7, 42, 43]. 
Evidence from this study lends support to the existing literature. Jamaican immigrants with lower 
education and those that were unemployed were more likely to have poor/intermediate CVH. However, 
for employment this relationship became insignificant after accounting for other covariates. 
Surprisingly, uninsured AC immigrant sub-groups were less likely to have poor/intermediate CVH, 
although results were not statistically significant. This finding is contrary to other studies that found lack 
of health insurance to be associated with increased risk of poorer CVH [44, 45]. The conflicting findings 
may also be explained by differences in methodology; while previous studies examined individual 
cardiovascular risk factors, this study used a holistic measure for CVH. Also in this study, participants’ 
responses were self-report based on being told by a health professional that they have the condition or not 
(i.e. CVD risk factors). In addition, research show uninsured individuals are less likely to receive 
screening and diagnosis for CVD metabolic risk factors [46, 47]. Therefore, it is plausible that their 
metabolic risk factors are unknown due to a lack of clinical testing. It has been shown that chronic 
illnesses including CVD risk factors are common among uninsured individuals in the U.S. [9]. The 
uninsured in this population may be unaware of their metabolic risk factors.  
Strengths and Limitations 
A unique strength of this study is the ability of the CHS data to provide population estimates of three of 
the most prominent AC immigrant groups in NYC. Additionally, this study employed AHA methodology 
to examine overall CVH rather than individual risk factors. To our knowledge, this is the first study to 
examine social determinants among AC immigrant sub-groups in the U.S. Despite the strengths of this 
study, there are some limitations. First, because of the cross-sectional nature of the study, causal 
inferences cannot be made between social determinants and CVH from the analysis. Secondly, the self-
reported nature of the data may introduce recall bias or underestimation of prevalence rates of 
cardiovascular risk factors particularly among the undiagnosed. Third, small sample sizes particularly 




data was not available on other relevant social determinants such as post-migration stress, racial 
discrimination and social support that may be pertinent to immigrant populations in the U.S. 
Conclusion 
These finding suggest that social determinants influencing CVH differ among AC immigrant sub-groups 
in NYC. Specifically, among Jamaican immigrants, education was the only SDH factor significantly 
associated with CVH after adjusting for covariates. It would be beneficial to research efforts if national 
surveillance would greater detail in determining country of origin and oversampling of racial/ethnic 
minority groups in order to correctly estimate their CVH outcomes. Future studies should incorporate 
analysis that takes into consideration country of birth differences among pan-regional immigrant groups 
usually examined together. Future research should also replicate this study among AC immigrants in 
other geographic areas and explore other social factors such as post-migration stress and social support 
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Table 1: Descriptive characteristics of Afro-Caribbean Adult Immigrants by Country of Birth, New York City Community Health Survey, 2010-
2014. Weighted% (95% CI). 
 
Table 1: Descriptive characteristics of Afro-Caribbean Adult Immigrants by Country of Birth, New York City Community Health Survey, 2010-2014. 
Weighted% (95% CI). 
 Guyana n=369  
Weighted % (95% CI) 
Haiti n =291 
Weighted % (95% CI) 
Jamaica n =1031  
Weighted % (95% CI) 
Total n= 1691 
Weighted %  (95% CI) 
Age Group     
18-44 44.9 (37.68-52.20) 60.5 (52.75-68.14) 47.4 (43.11-51.61) 49.3 (45.96-52.67) 
45-64 39.3 (32.30-46.26) 30.9 (23.75-38.02) 38.2 (34.24-42.14) 37.0 (33.92-40.16) 
65+ 
 
15.8 (10.71-20.84) 8.7* (4.76-12.58) 14.4 (11.74-17.15) 13.6 (11.55-15.74) 
Female 
 
56.6 (49.44-63.73) 55.6 (36.18-52.65) 61.5 (57.44-65.60) 59.2 (55.96-62.54) 
Education     
≤ High School 57.2 (50.10-64.20) 43.3 (34.84-51.73) 56.0 (51.85-60.24) 53.9 (50.60-57.25) 
Tech School/College Grad 
 
42.9 (35.80-49.90) 56.7 (48.27-65.16) 44.0 (39.76-48.15) 46.1 (42.75-49.40) 
Employment     
Unemployed/Not in Labor 
Force 
 
38.2 (31.21-45.22) 42.4 (34.01-50.71) 36.6 (32.52-40.68) 38.1 (34.79-41.37) 
Insurance     
Uninsured 
 
19.8 (14.09-25.56) 23.4 (15.65-31.25) 24.7 (21.01-28.42) 23.3 (20.42-26.28) 
Healthcare Access     
No 
 
8.1* (4.12-12.17) 16.7* (10.25-23.23) 10.0 (7.47-12.54) 10.9 (8.71-12.99) 
Length of Residence     
<10 years 20.5 (14.36-26.74) 26.4* (18.18-34.71) 23.9 (20.11-27.67) 23.6 (20.55-26.68) 
≥10 years 
 
79.5 (73.26-85.65) 73.6 (65.29-81.82) 76.1 (72.33-79.89) 76.4 (73.32-79.45) 
Cardiovascular Health     
Ideal 66.3 (59.51-73.17) 74.8 (67.84-81.74) 72.1 (24.30-31.42) 71.3 (68.39-74.24) 
Intermediate/Poor 33.7 (26.83-40.49) 25.2 (18.26-32.16) 27.9 (68.58-75.70) 28.7 (25.76-31.61) 
*Estimate should be interpreted with caution Estimate's Relative Standard Error (a measure of estimate precision) is greater than 30%, or the 95% Confidence Interval half-width is greater than 10 








Table 2: Association between Social Determinants of Health and Poor/Intermediate Cardiovascular Health by Country of Birth among Afro-
Caribbean Adult Immigrants, New York City Community Health Survey, 2010-2014 (n =1691) 
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no 1.49 (0.48-4.65) 1.98 (0.57-6.91) 0.69 (0.28-1.67) 0.97 (0.40-2.36) 1.35 (0.76-2.38) 1.40 (0.77-2.53) 
 









1. Benjamin EJ, Blaha MJ, Chiuve SE, et al. Heart disease and stroke statistics-2017 update: a 
report from the American Heart Association. Circulation. 2017;135(10): e146-e603. 
2. Lloyd-Jones DM, Hong Y, Labarthe D, et al. Defining and setting national goals for 
cardiovascular health promotion and disease reduction: the American Heart Association's 
strategic impact goal through 2020 and beyond. Circulation. 2010;121(4):586-613 
3. Marmot M, Closing the health gap in a generation: the work of the Commission on Social 
Determinants of Health and its recommendations. Glob Health Promot. 2009; Suppl 1: p. 23-7. 
doi: 10.1177/1757975909103742. 
4. Havranek EP, Mujahid MS, Barr DA, et al. Social determinants of risk outcomes for 
cardiovascular disease: a scientific statement from the American Heart Association. Circulation. 
132 (9):873-898 
5. Kreatsoulas C, Anand SS, The impact of social determinants on cardiovascular disease. Can J 
Cardiol. 2010; 26 Suppl C:8C-13C. 
6. Pollitt RA, Rose KM, and Kaufman JS, Evaluating the evidence for models of life course 
socioeconomic factors and cardiovascular outcomes: a systematic review. BMC Public Health. 
2005; 5: 7. 
7. Winkleby MA, Jatulis DE, Frank E et al. Socioeconomic status and health: how education, 
income, and occupation contribute to risk factors for cardiovascular disease. Am J Public Health. 
1992; 82(6):816-20. 
8. Chung ML Lennuie TA, Riegel B, Marital status as an independent predictor of event-free 





9. Wilper AP, Woolhandler S, Lasser KE et al., A national study of chronic disease prevalence and 
access to care in uninsured U.S. adults. Ann Intern Med. 2008; 149(3):170-6. 
10. Mensah, G.A. State of disparities in cardiovascular health in the United States. Circulation, 2005. 
111(10): p. 1233-41. 
11. Quarells RC, Liu J, Davis SK, Social determinants of cardiovascular disease risk factor presence 
among rural and urban Black and White men. J Mens Health. 2012; 9(2):120-126. 
12. Commodore-Mensah Y. Ukonu N, Obisean O, et al. Length of Residence in the United States is 
Associated With a Higher Prevalence of Cardiometabolic Risk Factors in Immigrants: A 
Contemporary Analysis of the National Health Interview Survey. J Am Heart Assoc. 2016; 5(11). 
13. Langellier BA, Garza JR, Glik D, et al. Immigration disparities in cardiovascular disease risk 
factor awareness. J Immigr Minor Health. 2012; 14(6): 918-25. 
14. Salinas JJ Abdelbary B, Rentfro A, et al. Cardiovascular disease risk among the Mexican 
American population in the Texas-Mexico border region, by age and length of residence in 
United States. Prev Chronic Dis. 2014; 11: E58. 
15. Daviglus ML, Talavera GA, Aviles-Santa ML, et al. Prevalence of major cardiovascular risk 
factors and cardiovascular diseases among Hispanic/Latino individuals of diverse backgrounds in 
the United States. JAMA. 2012; 308(17):1775-84. 
16. Ton TG, Steinman L, Yip MP, et al. Knowledge of cardiovascular health among Chinese, Korean 
and Vietnamese immigrants to the U.S. J Immigr Minor Health. 2011; 13(1): 127-39. 
17. Commodore-Mensah Y, Sampah M, Berko C, et al. The Afro-Cardiac Study: Cardiovascular 
Disease Risk and Acculturation in West African Immigrants in the United States: Rationale and 
Study Design. J Immigr Minor Health. 2016; 18(6):1301-1308. 
18. Bharmal N, Kaplan RM, Shapiro MF et al. The association of duration of residence in the United 
States with cardiovascular disease risk factors among South Asian immigrants. J Immigr Minor 




19. Ro A. The longer you stay, the worse your health? A critical review of the negative acculturation 
theory among Asian immigrants. Int J Environ Res Public Health. 2014; 11(8):8038-57. 
20. Wong SS, Dixon LB, Gilbride JA, et al. Measures of acculturation are associated with 
cardiovascular disease risk factors, dietary intakes, and physical activity in older Chinese 
Americans in New York City. J Immigr Minor Health. 2013; 15(3):560-8. 
21. Zong J, Batalova J. Caribbean Immigrants in the United States. 2016. Available at 
https://www.migrationpolicy.org/article/caribbean-immigrants-united-states. Accessed January 8, 
2018. 
22. Pew research Center: Key facts about black immigrants in the U.S. 2018; Available from: 
http://www.pewresearch.org/fact-tank/2018/01/24/key-facts-about-black-immigrants-in-the-u-s/. 
Accessed March 5, 2018. 
23. Griffith DM, Johnson JL, Zhang R, et al. Ethnicity, nativity, and the health of American Blacks. J 
Health Care Poor Underserved. 2011; 22(1):142-56. 
24. Hamilton TG. Do country-of origin characteristics help explain variation in health among black 
immigrants in the United States. Social Science Quarterly. 2014; 95(3); 817-834. 
25. Hamilton TG, Hummer RA, Immigration and the health of U.S. black adults: does country of 
origin matter? Soc Sci Med. 2011;73(10):1551-1560. 
26. Read JnG, Emerson MO. Racial context, black immigration and the US black/white health 
disparity. Social Forces. 2005;84(1):181-199. 
27. Kaplan MS., Haguet N, Newsom JT, at al. The association between length of residence and 
obesity among Hispanic immigrants. Am J Prev Med. 2004; 27(4):323-6. 
28. Barcenas CH, Wilkinson AV, Strom SS, et al. Birthplace, years of residence in the United States, 
and obesity among Mexican-American adults. Obesity (Silver Spring), 2007; 15(4):1043-52. 
29. Wafula EG,  Snipes SA. Barriers to health care access faced by black immigrants in the US: 




30. Williams, D.R., et al. The mental health of Black Caribbean immigrants: results from the 
National Survey of American Life. Am J Public Health, 2007. 97(1): p. 52-9. 
31. Read, J.G., M.O. Emerson, and A. Tarlov, Implications of black immigrant health for U.S. racial 
disparities in health. J Immigr Health, 2005. 7(3): p. 205-12. 
32. Davis EE, Huffman FG. Differences in coronary heart disease risk markers among apparently 
healthy individuals of African ancestry. Journal of National Medical Association. 
2007;99(6):658-664. 
33. Williams DR, Jackson JS. Race/ethnicity and the 2000 census: recommendations for African 
American and other black populations in the United States. Am J Public Health. 
2000;90(11):1728-1730. 
34. Norton J, Sanderson M, Gupta L, et al.  Methodology updates to the new york city community 
health survey. 2012. Available from URL: 
https://www1.nyc.gov/assets/doh/downloads/pdf/epi/epiresearch-chsmethods.pdf. Accessed 
November 10, 2017. 
35. New York City Department of health and mental hygiene: NYC community health survey. 
Available from URL: https://www1.nyc.gov/site/doh/data/data-sets/community-health-
survey.page. Accessed November 10, 2017. 
36. Pilkerton CS, Singh SS, Bias TK, et al. Changes in Cardiovascular Health in the United States, 
2003-2011. J Am Heart Assoc. 2015; 4(9):e001650. 
37. Yang Q,  Cogswell ME, Flanders WD, et al. Trends in cardiovascular health metrics and 
associations with all-cause and CVD mortality among US adults. JAMA, 2012. 307(12):1273-83. 
38. Joseph JJ, Echouffo-Tcheugui JB, Carnethon MR, et al. The association of ideal cardiovascular 
health with incident type 2 diabetes mellitus: the Multi-Ethnic Study of Atherosclerosis. 
Diabetologia. 2016; 59(9):1893-903. 




40. Commodore-Mensah Y, Matthie N, Wells J, et al. African Americans, African Immigrants, and 
Afro-Caribbeans Differ in Social Determinants of Hypertension and Diabetes: Evidence from the 
National Health Interview Survey. J Racial Ethn Health Disparities. 2017.  doi: 10.1007/s40615-
017-0446-x 
41. Clark AM, DesMeules M, Luo W, et al. Socioeconomic status and cardiovascular disease: risks 
and implications for care. Nat Rev Cardiol. 2009; 6(11):712-22. 
42. Krieger N, William DR, Moss NE. Measuring social class in US public health research: concepts, 
methodologies, and guidelines. Annu Rev Public Health. 1997; 18:341-78. 
43. Davila, EP, Kuklina EV, Valderama AL. Prevalence, management, and control of  
 
hypertension among US workers: does occupation matter? J Occup Environ Med, 2012. 
 
 54(9): p. 1150-6. 
 
44. Fowler-Brown A,  Corbie-Smith G, Garett J, et al. Risk of cardiovascular events and death--does 
insurance matter? J Gen Intern Med. 2007; 22(4):502-7. 
45. Wadhera RK, and Joynt KE. Insurance and Cardiovascular Health: Time for Evidence to Trump 
Politics. Circulation. 2017; 135(21):1988-1990. doi: 10.1161/CIRCULATIONAHA.1 
46. McWilliams JM. Health consequences of uninsurance among adults in the United States: recent 














Summary of Key Findings 
 
The main purpose of this dissertation project was to examine the CVH of three prominent AC immigrant 
groups (Guyanese, Haitian and Jamaican) disaggregated by country of birth. The project used cross-
sectional data from the NYC Department of Mental Health and Hygiene Community Health Survey 
(CHS) combined years 2010-2014. The main aims of this project were to 1) estimate and compare the 
prevalence of cardiovascular health factors among Guyanese, Haitian and Jamaican immigrants relative to 
U.S. born blacks, 2) assess the relationship between length of residence in the U.S. and CVH among the 
aforementioned AC immigrant groups and 3) examine the social determinants of CVH among the three 
AC immigrant subgroups. 
The aim of the first study was to estimate the prevalence rates of cardiovascular risk factors (diabetes 
mellitus (DM), hyperlipidemia, hypertension, healthy body mass index (BMI)). Additionally, prevalence 
estimates were compared among Guyanese, Haitian and Jamaican immigrants relative to U.S. born 
blacks. The findings of this study showed an overall prevalence rate of 12.6% for diabetes among NHB. 
Both Guyanese (17.3%) and Jamaican (15.9%) immigrants had higher prevalence rates of DM compared 
to U.S. born blacks (11.7%) and were 57% and 42% more likely to report having diabetes than U.S. born 
blacks. Hyperlipidemia and hypertension had an overall prevalence rates of 26.2% and 35.5% 
respectively among NHB. However for hyperlipidemia and hypertension there were no statistically 
significant differences in prevalence rates among the sub-groups. Overweight/obesity rates were 67.4% 
overall for NHB in NYC. Guyanese and Jamaican immigrants were less likely to be overweight/obese 
compared to U.S. born blacks. Haitian immigrants had no significant differences in obesity/overweight 
prevalence rates from U.S. born blacks.  
The second study (aim 2) assessed the relationship between length of residence in the U.S. (< 10 years vs 




CVH score categorized as ideal vs intermediate/poor CVH was used as the main outcome of interest 
rather than individual cardiovascular health risk factors. The analysis from this study revealed Guyanese 
and Haitian immigrants were more likely to report poor/intermediate health with greater length of 
residence in the U.S. However, for Jamaican immigrants length of residence was not associated with 
CVH in fully adjusted models. 
The third study (aim 3) examined social determinants associated with CVH. Data limitations restricted 
analysis to education, employment, health insurance and healthcare access. The findings revealed that 
education and employment were associated with CVH among Jamaican immigrants only. Jamaican 
immigrants with lower levels of education (high school or less) and those who were unemployed/not in 
labor force were more likely to report intermediate/poor CVH. Unexpectedly, the results for insurance 
indicated being uninsured as a protective factor for all AC immigrant sub-groups although not statistically 
significant. For the other AC immigrant sub-groups in this sample, education, employment, health 
insurance and healthcare access were not significantly related to CVH. A possible explanation for the lack 
of association was small sample sizes of participants from Guyana and Haiti. 
Contributions and Implications 
 
The overall findings from this dissertation project reveal that there is ethnic heterogeneity in CVH and 
associated risk factors among AC immigrants. For CVH factors Jamaican and Guyanese were more likely 
to have DM than U.S. born blacks. However, both the aforementioned sub-groups were less likely to be 
obese than U.S. born blacks. Haitian and Guyanese immigrants stood out from Jamaican immigrants has 
having intermediate/poor CVH with more years in the U.S. These findings suggests that country of birth 
may play a role in the immigrant health advantage previously identified among all AC immigrants [11, 
18, 20]. Our findings show that it is therefore no longer correct to assume an overall health advantage 
among all AC immigrant sub-groups in comparison to U.S. born blacks. These findings also support other 
studies among other regional/ethnic groups that found a mixture of health advantages and disadvantages 




Interpreted in the light of segmented assimilation theory, the results support the idea that social context 
and social capital of immigrants may explain diverging health outcomes. Acculturation (length of 
residence in the U.S.) was associated with intermediate/poor CVH among Guyanese and Haitian 
immigrants. Although length of residence does not represent a true measure of acculturation, it signifies 
that a prolonged exposure to the U.S. environment might contribute to adverse health outcomes [32]. The 
effects of acculturation (length of stay in the U.S.) on CVH may also vary among AC immigrant groups. 
As evidence by these findings, duration of stay in the U.S. had separate effects on AC immigrant sub-
groups possibly owing to their different social experiences prior to and after migration to the U.S. 
Also, in keeping with the premise of segmented assimilation theory, social determinants such as education 
and employment were associated with CVH outcomes. As the U.S. becomes a more plural society, 
identifying socio-economic determinants that may contribute to health disparities among minority groups 
will become important. Policies addressing social factors such education and employment will be 
effective ways to address health disparities among AC immigrant groups. Unexpectedly, uninsured AC 
immigrants were less likely to have intermediate/poor CVH, however, these results were not significant. 
Possible explanations for this result may be attributed to the self-reported nature of the survey and it is 
also possible that the uninsured respondents are unaware of their cardiovascular health factors statuses. 
Study Strength and Limitations 
 
 In addition, to the major contributions to the literature, a major strength of this project is the use of the 
NYC CHS. The CHS was able to provide disaggregated data by country of birth on the three immigrant 
groups of interest. Additionally, to my knowledge this project is the first to apply AHA cardiovascular 
health metrics among AC immigrant sub-groups. However, the findings should be interpreted in light of 
the following limitations. The cross-sectional nature of the data prevented any causal inferences or to 
examine temporal relationships. The health outcomes were self–reported, which may have resulted in 
underestimation of prevalence rates principally among undiagnosed respondents. Small sample sizes may 




items used to determine cardiovascular health were not an exact representation of established AHA 
guidelines. The use of length of residence may not give an accurate representation of acculturation. Data 
limitations also prevented the exploration of other important social determinants of health among 
immigrants such as social support, post migration stress and perceived racism/discrimination.  
Future Research and Recommendations 
 
Future research among AC immigrants should include longitudinal studies examining the health of 
immigrants upon arrival in the U.S. and assessing their health outcomes overtime to obtain a more 
accurate picture of their health trajectories. As more AC immigrants migrate to the U.S., it would be 
beneficial to amplify national surveillance and data collection efforts of these groups in order to 
accurately estimate CVH outcomes. In addition to quantitative analysis, qualitative analysis is needed 
gain a deeper understanding of unique social issues that may contribute to adverse health outcomes 
among AC immigrants. It may also be beneficial to examine other social issues that are associated with 
the migration process or assimilating to a new environment.  
Future research efforts should also consider other social determinants of health such as migratory stress, 
perceived racism/ discrimination which may have varying impact on immigrants from different country of 
origins. It may also be important to gain insights on the CV health outcomes different classes of AC 
immigrants such as undocumented immigrants or AC immigrants on employment or student visas. 
Acculturation is a multidimensional process involving several facets relating ethnic change [29]. Future 
studies should employ a more rounded measure of acculturation that more accurately captures the 
process. Lastly, this study should be replicated using nationally representative data sets or in other U.S. 
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